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ADDRESS TO THE ROYAL GEOGRAPHICAL SOCIETY, 1906, 


exporinzorit fully justified tho stop thon taken by the Council. But 
scisn{sfio societies, like all other human institutions, oan only prosper 
by! voatinually adapting themselves to the changing conditions of thoir 

it, and the Council, two years ago, wisely decided to place 
tho Journal on public sale, and to exhibit the bills of its contents at the 
principal reilway stations in the kingdom. The result has been a very 
large addition to the circulation of the Journal. I earnestly hopo that 
this and similar steps may widely increase the «proad of interost in 
geography amongst the general public. As testimony of tho view 
taken by scientific men of the intrinsic valuo of the Journal, you 
may like to hear a fow words from a lotter recently recaived from 
Prof. Suess, when acknowledging his election as an Honorary Corre- 
sponding Momber of our Society. Prof. Suess, as every one knows, is 
one of the greatest living exponents of geological and geographical 
science, and ho writes, “The Society’s Journal has for years been one 
of my richest sources of information, and 1 shall be happy to possess it 
in my library, and not to remain dependent upon public libraries.” 

You are aware that, in addition to our monthly journal, wo issue 
at intervals extra publications of a character too lengthy or too 
technical to be suitable for our monthly number. Daring the past 
year we have published a volume of great interest and scientific value 
by Dr. Merzbacher, on his expedition to the Central Tien Shan moun- 
tains. The cighth edition of our ‘Hints to Travellers,’ which is used 
by explorers of all nationalities, has been exhausted for some months ; 
but the ninth edition, under the editorship of our able map curator and 
instructor, Mr. Rooves, is now ready for publication. It has been 
entirely recast and groatly improved; the demand has been so great 
that we have had, most cheerfully, to print double the number that 
wo printed of the previous editions. 

In tho instruction department under Mr. Reeves the work is 
constantly increasing. Officers and civil officials are sont every year 
by the Government departments to take the Society's diploma before 
entering upon their work. In other ways we continue to be on close 
relations with several departments of the Government, and even foreign 
governments have appealed to us to recommend competent men for 
carrying out the work of boundary delimitation. 

Under the able and zealous caro of Mr. Heawood, our library ix 
constantly maintained at the level which you have the right to expect 
in a Society as energetic and abreast of 

Fortunately, we are not entirely deper 
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discriminating collector of geographical classics and rare maps, Mr. 
Peckover has generously presented to our Society nearly the whole of 
this valuable collection, thus completing many gaps in the library and 
map-room collection. Quite recently, also, Colonel Feilden, who, during 
the greater part of his lifetimo, devoted himuelf to forming an Arotio 
library, bas boen good enough to present this rare and large collection 
to our Sosiety, of which he is so distinguished a Follow. It will 
interest you to know that the general index to the first twenty volumes 
of the Geographical Journal ia almost ready for publication. It will 
form a volume of wbout 600 pages in double columns, and will be 
invaluable for purposes of reference. The genoral index to the four- 
teen volumes of the earlier Proceedings of the Royal Geographical Society 
is also well advanced ; while the supplement to the Library Catalogue, 
covering the last fourtoon years, ix proceeding. 

To some of the Fellows, as also to the gonoral public, the evening 
‘meetings of the Society, held fortnightly from November to June, may 
perhaps represent our principal activity; but I think that most of you 
here present know that they form only a small section of the totality 
of the Society’s work. Neverthcloss, those fortnightly meotings un- 
doubtedly play a vory considerable part in the diffusion of geographical 
Knowledge, and the general character of the papers which have been 
read during the last year is an indication of the continuous progress 
which has boon made in our time, in raising the standard and widening 
the fisld of our subject. From the nature of things the majority of 
those papers have been records of travels, but these have displayed un- 
amistakable evidence of the increasingly scientific character of the work 
of geographical exploration, I would mention as typical casos the 
papers of Dr. Scligmann on British New Guinea, of Sir Henry 
MeMahon on Seistan, and of Baron Nordenskjéld on his researches in 
Bolivia, Nor has such work been confined to remote continents and 
islands. Much has been done both at our mectings and in tho Journal to 
extend our knowledge of Europe itself. For instance, Colonel Maunsell’s 
paper on the Rhodope Balkans was a useful contribution to the 
geography of a very little known part on the Continent. Mr. Hogarth’s 
able paper on the geographical conditions affecting population in the 
‘Fast Mediterranean lands, and Mr, Spotswood Green's most interesting 
paper on the Spanish Armada, are striking examples of the light which 
geography is able to throw upon history. ‘The series of papors by Sir 
John Murray on the Scotch Lochs, which have been continued in the 
Journal during the last year, and the paper by Mr. Victor Gatty in 
the current number of the Journal on “'The Glacial Agpects of Ben 
Nevis,” are instances of recont contributions to geographical know- 
Tedge of our own country. We have had other papers of a purely 
scientific character, such as that by Mr. Scott Elliot on the action of 

in Chile in building up land; by Prof. Davis on “The 
B2 








of guography—the 4 
Sesescsteyr ta Yo whteh is ecbal oes 


conditions on human activity and human in 
















‘Another valuable disoussion wan that raised Dy. 
adyooacy of an inquiry into the resources of the 
paper on “Tho Oscillation of Shore-lines” also led 
by specialists, and I understand that the Resea 
soon expect another paper from Dr. Nanson o 


ment by Sir Henry McMahon. Saisaedne ele 
Markham dealt with problems still to be solved 
area, and it is in the attempt to solve these prol 
Mikkelsen is now making his way through B 
Patrick Land. Part of tho funds required for th 
furnished by our Society. Captain Lyons of the 
bronght before the Research Department the subject 
which he has now expanded into a book (entitled * 
of the River Nile and its Basin’), published by the 
ment, This elaborate work contains a mass of valuab 
a most interesting and important subject. Thro 
it we are initiating an investigation into 
have taken place in the North Sea coast region of Engl 
historical period. he inquiry is a complicated one, 
the assistance of many workers, but it is worth e 
results can hardly fail to be of value both to pure geo 
history. In the same way we have arranged for a special 
of a limited river area in the Thames basin, with a 
the rate at which the land is being worn away 
rainfall and other causes, We hayo every reason to 
near futuro, as trained geographical students become mor 













ADDRESS TO THE ROYAL GEOGRAPHICAL SOCIETY, 1906. 5 


numerous, practical work of various kinds will go on increasing under 
the auspices of the Society, 

» I will say a few words on geographical work already completed, 
‘or in the course of completion, which has not yet been brought fully to 
‘the notioe of our Society. Mr. Ellsworth Huntington, a young American 
explorer of a thorough scientific training, has just returned to this 
country from Contral Asia with his companion, Mr. Barrett. I beliove 
that Mr. Huntington has done much to solve some of the problems 
connected with the geography, the desicoation, and the archeology of 
Central Asia; but a full account from his pon will be published in the 
Journal very shortly, You all know that Dr. Sven Hedin has started 
on another of his groat expeditions, He has already traversed 
Persia, and he believes that he has solved some of the more important 
geographical problems of the eastern provinces of that country. We 
understand that his next field will be Tibot. ‘To us, as British 
geographers, it is somewhat tantalizing that tho British Government 
has declined to grant permission to exporionced British officers to enter 
‘Tibet or to explore the unknown reaches of its great rivers; but this 
is not the place for either approval or condemnation of the policy on 
which this decision is based. In the continent of Africa, the expedition 
under Captain Gosling and Lieut. Boyd Alexander has been at work 
in Nigeria, on Lake Chad, on the Shari, on the Mobangi, and in other 
regions for about two years. It is making its way to Lado, and may 
probally before long return down the Nile Valuable results. are 
expected from this oxpedition. Some of them have, indeed, already 
appeared in tho Journal, including an excellent map of part-of Nigeria 
by Mr. Talbot, one of the surveyors of the expedition. Daring the past 
year our Gold Medalist, Commander Peary, has made a fresh start for 
the purpose of reaching the pole. We wish him every success, Captain 
Amundsen, who, some three years ago, went out with two or threo 
companions to carry out a series of observations around the north 
magnotic pole, has accomplished the North-West Passage. He has since 
returned to his companions, and will probably carry on the projected 
work for another year. Another interesting matter connected with 
the north pole region is the establishment of a Danish scientific station 
‘at Disco, on the west coast of Greenland, for the purpose of making 
continuous scientific observations. During the year Captain Scott's 
magnificent narrative of the National Antarctic Expedition has been 
given to the world, and we aro now awaiting publication of the detailed 
scientific results, Meanwhile, the scicntific results of the Swedish 
Antarctic Expedition have appearod in sovoral large volumes, some of 
which are published in English. Strenuons efforts are being made by 
Liout. Barne, 2.x,, to obtain funds for a small Antarctic expedition to 
supplement that in which he bore so admirable a part, In view of the 
heavy expenditure recently incurred by the Society in the National 
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Antarctic Expedition, your Council do not at present feel justified even 
in considering the question of a contribution to the new fund; but they 
fully recognize the importance of continuity in Antarctic exploration, 
and they have learned with satisfaction Captain Scott's emphatic opinion 
as to tho qualifications of Liout, Barne for conducting the proposed 
fede’ 

With regard to the ever-important subject of geographical educa- 
tion, we have every reason to be satisfied with the progress that has 
been made during the past yoar. Wo have excellent reports from 
Oxford, where, under the now roador, Dr. Horbertson, the achool con- 
tinues to flourish, The number of students during the present term 
has increased very largely over tho past term, and not a fow of them 
Propose to devote themselves specially to obtain the full diploma of the 
school, which implies a very thorough mastery of the subject in all its 
departments. A special course of lectures by men of high standing in 
the different branches of the subject has boen instituted there, and 
these promise to be completely successful. At Cambridgo, also, we have 
reason to believe that steady progress is being made, There algo a 
soriee of lectures has been initiated during the past year. Sir Clements 
Markham opened the sories with a lecture on the Field of Geography. 
‘This bas beon followed by others by Sir Archibald Geikie, Mr. Hogarth, 
and Major Hills. Perhaps one of the most encouraging steps taken 
during tho yoar was the iasue by the Education Department of a syllabus 
for geographical teaching in secondary schoole, It was hardly to be 
expected that, at the outset, this syllabus would be all that exacting 
geographers might wish; but on the whole it is satisfactory, and the 
mere fact that such a syllabus has been issued by the Education Depart- 
ment is highly significant of the important position which geography 
‘has assumed in education in this country, compared to what it was a 
generation ago, But this spread of geography in recent years, not only 
in secondary schools and in the universities, but)in military and in 
other circles, is one which would demand an address by itself, and 
I have only been able to touch upon it here, I need not dwell on 
the increasingly important position which geography has been allotted 
in the oxamination of the University of London, largely due to the 
energy of Mr, Mackinder, who, as director of the London School of 
Evonomica, gives the subject a place of the first importance there. 

The past yoar has in one respect been rather a sad one for the 
Socicty, as our obituary list contains the names of some of the most 
distinguished of our Fellows, Among our home list, I can only allude 
to the great loss which our Society and geography have sustained by 
the death of such men as Sir Mount Stuart Grant Duff, Sir Charles 
Wilson, Dr. Blanford, Sir John Farquharson, Sir William harton, 
Canon Tristram, Sir Contta Trotter, Admiral Li sey | 
Captain Wiggins, In Sir Augustus Gregory we haye lost one 
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oldest Fellows, and one of the groat carly pionoor oxplorors of Australis. 
Among our Honorary Corresponding Members we have to. deplore the 
loss of such distinguished explorers and geographers as Baron Von 
Richthofen, Major Yon Wissmann, M. de Brazza, and perhaps greatest 
of all Elisée Reolus, 

I commenced my address with a tributo—nocessarily brief and 
inadequato—to the work performed by my predecessor, Sir Clementa 
Markham, during his twelve yours’ tonuro of the Presidential chair. I 
wish to conclude the addreas with a similar tribute to the indispensable 
work performed by Dr. J, Scott Keltie during the first year of my 
presidency, as, indeed, during the fourteen years that he has filled the 
post of secretary to the Socicty, throughout all of which period I have 
been in a position, as a member of your Council, to follow and appreciate 
his invaluable services. I do not, of course, imagine that any words of 
mine can add materially to the firmly-rooted reputation of Dr, Keltie, 
either in our great Society or amongst geographors of all nationalities, 
He ix too widely known to need commendation from me, But I claim, 
as one of my priviloges, to remind you of the fact which must be patent 
to many of you, that by far the greater part of such work of tho Society 
48 appears to be performed by me—inoluding even the more solid material 
of this address—is really the work of our untiring, our zealous, our 
deeply experienced secretary. 


THE RHODOPE BALKANS." 
By Licut-Colonel FP. R. MAUNSELL, 0.M.G,, R.A. 

‘Yun Rhodope Balkans is the name given to the sories of ranges along 
the southern frontier of Bulgaria which shut off that country from 
noceas towards the Mediterrancan. They form a part of European 
Turkey curiously little known, although the traveller in the Orient 
express to Constantinople skirts the foothills of the rango on the north, 
and may admire its bold line of snowy summits, and also the coast to 
Salonica along the Agean follows its southern slopes and traverses 
some of its gorges Yot the actual country is seldom penetrated by 
travellers, and since the stirring times of the war of 1878, when somo 
of the Turkish columns retreated through its passes, and its feudal beys 
Organized » force to descend on the Russian line of communications, 
tho country has romained forgotten. 

Whe name “Balkan” in Turkish is a genorio torm referring to a 
‘Tange or mass of wooded hills with pasturage and meadowland on their 
‘slopes, rather than to a “dagh,” or mountain, a name applied oftener 


* Bond at the Royal Geographical Socicty, March 12, 1906, Map, p. 9. 
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to the wild rocky ranges with inaccessible peaks and ragged slopes 
more common in Asiatic Turkey, 

The main range of tho Balkans which gives its name to the penin- 

wula is known to the Turks as the Khoja Balkan, or “Fathor of 

;” the central mass of the Rhodope is known as the Kara, or 

Black Balkan, probably from the dark masses of pine forests along its 


is the Stranja Balkan along tho Black seu from the Bosphorus up to 
the Bulgarian frontier—hills of no great height, but with densely 
wooded slopes and deep winding glades, affording very delightful 
scenery of a kind somewhat rare in Turkey. 

‘The Rhodope Balkans commence on the west as 4 continuation of 
the Rilo monntains, a fine mass of hills which form the southern 
buttress of the Sofia plateau, and rise in the Musalla peak to 9600 feet. 
A sharp dip with a rugged col separates the Dospat range, which forms 
the north-west end of the Rhodope Balkans, from it, after which the 
general trend of the range is to the south-east, though at an clevation 
very much lower, of about 5500 fect. The central part of the range, 
the Kara Balkan, is to be found along the Bulgarian frontier south of 
Philipopolis, where tho principal poaks are the Persenk, rising to 
6800 feet, and tho Porilik, at the turning-point of the frontier, to 
7130 feet. Bastward of thia the range practically divides into two 
long offsets, which enclose the valley of the Arda, one following the 
line of the Bulgarian frontier, and gradually getting lower until its 
foothills approach the Maritea near Adrianople, and another, a well- 
defined series of ridges which skirt the coast plain of the Dgean and 
trend to a central knot in the Khoja Yaila Dagh, which rises to 4210 
feet, and sends out spurs to the coast at Dede Agach, as well as towards 
the Maritza on tho cast and the Arda on the north. 

The many small streams on the northern slopes of the Rhodope 
emerge from their narrow valleys and gorges into the wide plain of 
southern Bulgaria, and there form tributaries of the Maritza, the great 
river of the principality most famous in national song and story, which 
leaves Bulgaria near Adrianople, and sweeps round the eastern end of 
the Rhodope to enter the sea near Dede Agach. The Arda is the 
chief river of the Rhodope, as it rises in the central part of the range, 
and flows between the two lines of hills forming the eastern end, re- 
ceiving many tributaries on either bank, and finally escapes through 
@ narrow gorge to join the Maritza just above Adrianople town, 

Tho Kizil Deli Chai, or ‘tmad red river,” is a large mountain 
stream which drains into the Maritza from the eastern side of the 
Khoja Yailo Dagh, and is a rushing torrent throughout its course, 
which quite justifies its name. 

On the south are no streams of any size flowing into the Aigoan 
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from the coastal ranges of the Rhodope, the largest being the Yardimln 
from the southern sido of the Khoja Yaila, which traverses a wide 
cultivated plain cust of Gumuljina, with meadow-land and patches of 
forest, on its way to the sea, At Xanthi a stream emerges just above 
tho town from a rocky gorge, but it scarcely oxista in summer, as ite 


valley through Razlog, and enter the little plain of Nevrokop, but 
soon resumes its character of a mountain torrent, forcing its way 
along a deep tortuous channel through a V-shaped valley between 
spurs from the Rhodope and some high ranges about Drama, towards 
the Algean. At the littlo station of Buk, the Salonica-Constantinople 
railway crosses the river and follows its bank, traversing a small open 
basin at Buk, and then winding along a picturesque rock gorge through 
tunnels or in a cutting closely overhanging the water. It is only in 


iteelf over a wide sandy delta and escapes from its mountain gorges. 


‘The general outline of the Rhodope presents no prominent peaks of 
striking grandour rising above the general chaos of wooded or brown 
summits, but its chief beauty, especially in the contre and west, lies 
in its pine-clad summits and slopes, enclosing pleasant valleys, upland 
meadows watered by many rills, along which are villages of log-built 
houses, whose wooden roofs and general outline would remind one of 
the Tyrol, wero it not for a certain irregularity of shape that must 
be oriental, and for the wooden tower of the minaret above tho trees, 
‘These pasture lands along the slopes and the forests constitute its 
principal source of riches of the country, and form a pleasing contrast 
to the bare cultivated plains of tho Maritza and the Agean coast, which 
are scorched in summer and have few trees. There are no lakes at all 
in the Rhodope, and in this it loses somewhat in picturesqueness com- 
pared with the fino lakes of Okhrida and Prespa among the Albania 
mountains, or even with those of the Pirin Dagh close by, which has 
soveral beautiful lakelets on its summit plateaux, Tho Dospat Dugh, 
at the north-west end of the Rhodope, sends out a long spur into 
Bulgaria, which circles round over Batak, the principal village on that 
side of the frontier. 

All those summits are thickly covered with pine forest, occasional 
open glades being availablo as pasturage, while the streams soon 
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disappear in deop narrow gorges choked with forest, or bordered by 
crags overhanging the stream tumbling over the boulders below, the 
district being extremely wild and picturesque, with few habitations 
outside Batak itself, The spurs to the north terminate abruptly over 
the plain of the upper Maritza, and the streams as they emerge are 
used to irrigate the rice and maize fields of the lower levels, 

On the Turkish side the chief centro is Dospat, a large village of 
some three hundred houses, close round which approach the dense pine 
forests, although these probably will disappear in a few years if tho 
present reckless system of cutting is continued. The place is still, how- 
over, famous for its sawmills, picturosque wooden buildings along the 
borders of the stream, which winds along below the town and supplies 
the necessary water-power to work the primitive machinery. The 


SUMMIT OF KARA BALKAN, SHABANITZA UPLANDS. 


southern slopes overlooking the Mesta valley are almost bare of trees. 
‘The Central Rhodope is the most picturesque part of the range, and is 
known at its western end as the Chadir Kaya, and at the east as 
Shabanitza, forming part of the Kara Balkan, and running up to the 
Perilik peak. The frontior of Turkey at this point projects forward 
as a long triangular tonguo which reaches to Tamrush, only six hours 
from Philipopolis, and from the hills round which the Maritza plain 
cun easily be overlooked. This is the Rupchuz “ kaza,” or district, and 
has its centro of government at Dovlen, a scattered place of some three 
hundred wooden houses at the bottom of a deep valley. 

‘The Krishim stream drains this district towards the Maritza, being 
made up of a large tributary from Trigrad, and another from the hills 
over Batak, which emerges just above Dovien from a splendid gorge 
bordered with towering crags, and filled with a dark thicket of forest 





winding northward at the foot of a narrow V-shaped valley. 
the several heights can be traced the double line of huts and posts 


reckless way in which the trees are cut tends very rapidly to destroy 
their principal beauty. 

Turning eastward, a splendid panorama of mountain scenery open 
out over the succession of wooded ridges and pleasant valleys down 
which flow the streams forming the headwaters of the Arda, and some 
of the roofs and minarets of Ardabashi (“the head of the Arda”), where 
are the principal springs which give rise to the stream, can be seen 
in the deep valley below. Farther north is the long line of the frontier 
ridge, with the valley of Bashmakli jast below us, dotted with many 
small villages and mills along its stream. Immediately below us the 
slope of Shabanitza falls away very rapidly in a number of craggy 
spurs thickly clothed with beech and pine forest and tangle of brush- 
wood. About midway down open glades and meadowland appear, with 
the roofs of detached farms and sheepfolds, oconpied in summer by 
peopl from villages out of sight in the deoper valleys beyond. Several 
sharply defined ridges, also well wooded, run out castward as spurs, 
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enclosing the many small valleys which trond down to tho Arda, 
Water-meadows extend along the streams, little clusters of pretty 
wooden-roofed houses, and here and there a water-mill, easily recog- 
nizable by the long wooden trough or shoot which oarries the water 
from the upper channel down to the rim of the wheel. 

Boyond these, in the middle distance, the forests almost oease, and 
bare shaly spurs with patches of red and yellow oarth dip steeply from 
the brown summit of the Maden Dagh towards tho Arda, and enclose 
the district of Egridere, or the “crooked valley.” In tho fir distance 
tho frontier ridges can be traced above Kirjali, with the bare rocky 
mass of the Khoja Yaila which overlooks the mouth of the Maritza, 
and aleo of the Karlik Dagh along the edge of the coastal plain, 

Looking southward towards the Algean, a belt of shimmering haze 
indicates the sea, and the high mass of Thasos island stands out boldly, 
with a mass of minor ranges on the mainland near it, A high wooded 
ridge runs ont as a spur towards Xanthi, and rises again to the Knshlar 

and other ranges which trend eastward, The narrow gorge of 
the Mesta can be traced by a dip in the hills, but the atream is not 
visible. The soenery of this slope diffors greatly from the others, as 
the grassy uplands give way to sharp stony spurs, with a forest of 
Seotch fir on the upper levels, but only scattered stunted oaks and 
brashwood lower down, Here the streams tumble over rocks and 


boulders or thread through narrow rifts and gorges on their hurried 
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way towards the Mosta. Paths narrow and tortuous lead down these 
valleys, and are scarcely traceable among the stones except here and 
there. The stroam is crossed by a picturesque stone bridge of one 
high pointed arch with a very narrow slippery roadway, and no side 
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walls to prevent tho unwary traveller from falling into the torrent 
below, Thoso tracks trend towards tho station of Buk, on the Salonica 
railway, which has booome the principal trade centre for this district 
since the line was opened. Looking westward along the summit of 





CENTRAL RHODOPE: TRIGRAD VALLEY. 


the range in the Chadir Kaya plateau, once well wooded, but now with 
only some scattered patches of trees. Its undulating slopes have a 
fow patches of rye and barley cultivated by men from the hamlets far 
down the valley, and many of the detached summits are crowned by 
huge granite bouldere, while on the slopes are scattered pines stunted 
and gnarlod by being lopped for firewood. 

Beyond Chadir Kaya a magnificent distant view opens across the 
Mesta valley, the horizon being filled in by the long sharply defined 
range of the Pirin Dagh with its rugged forest-clad slopes, while away 
to tho north is the Rilo Dagh and Musalla peak, the highest summit in 
this country, just touched in October with the first snow. ‘The actual 
stream of the Mesta is still invisible in its deep narrow gorge, but in 
the Nevrokop a few reaches glimmer in the sun, and the white houses 
of Nevrokop show up in a belt of gardens against the hills on the far 
side of the plain. 

The population of the Rhodope is almost entirely Moslem, the 
Eastern Rhodope exclusively so, excopt for a few Christian Bulgarian 
villages in tho Bashmakli valley, while the Jong tongue of Turkish 
territory forming the Rupchuz district is also all Moslem; indeed, at 
one time it formed part of Bulgaria, bul owing to tho stronuous resist- 
ance of its inhabitants to Christian rule, the frontier was readjusted and 
the country restored to Turkey. On tho Bulgarian sido of the frontier, 
with the exception of a fow scattered Moslem villages, the inbabitants 
are Christians. Tho most interesting section of the population are the 
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Pomaks, or Moslem Bulgarians, people who became Moslem at tho time 
of the Turkish conquost in tho fourteenth century, and who form the 
principal part of the inhabitants of the Contral Rhodope, and number- 
ing ome 100,000 throughout Enropean Turkey, where they ocoupy 
districts along the Vardar os well as these hills. It is among tho 
mountains that the people can beat be studied, as in other districts in 
the Vardar valley they have become moro merged in the goneral 
Moslem population, Here they inhabit all the Ahi Chelebi district, 
all the central range and the Rupchuz district, as well as the Dospat 
ridge to the west. In Abi Cholobi thoro still remain some of the 
Pomak “derebeys,” or feudal leaders, such as at Ismilan lives Salih 
Pasha, a celebrated hero of the 1878 war, who, when the Russians were 
moving past Philipopolis, raived an irregular corps from his retainors, 
and carried on a guerilla warfare against the Russian communications, 
Another of the same family is Hassan Pasha, who reosived mo in quite 
thoancientatyle, His servants and retainers lined the avenue of approach 
to hin house, picturesquely situated among mendows by a stream; he 
himself stood in the gateway to receive the guest, and his sons pressed 
round to wait, Bnt, as in othor parts of Turkey, independence among 
these “derobeys" is discouraged, few now remain with any power, and 
the ordinary civil government generally obtains. Tho Pomaks wear 
no distinctive dress, exoept that the women of particular districts in 
the mountains have special fashions in clothes, like in most of the 
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districts in Bulgaria over the frontier. Those of the Rupchu generally 
dress in red, with a black cloak edged round with yellow braid, and a 
white kerchief on their head, Their language is a dialect of Bulgarian 
which they call Pomnkjo, or, better still, Airanjo for choice, although 
tho derivation of the latter term is rather obscure. 





16 THE RHODOPE BALKANS. 


There aro several dialects in the hills, and thore in the Central 
Rhodope say they cannot understand the Bulgarian of those of Novro- 
kop, andsoon. Inthe valley just below Bashmakli, on a tributary of the 
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Arda, is a compact group of villages of Christian Bulgarians, comprising 
Raikoyo, Chatak, Vlahova, and others, a very thriving settlement, 
interested in manufacturing woollen cloth of all kinds in small primitive 
mills worked by the water-powor of their stroam. It is woven in their 
homes on hand-looms from native wool, dyed various colours by natural 
dyes; it is then taken to mill, steeped in water, and submitted to a 
kind of hammering process which improves the texture, making it 
closer. The machinery of the mill is almost entirely of wooden beams ; 
an overshot waterwheel supplies the power which drives a wood axle, 
projections on which make rise and fall, through a distance of abont 18 
inches, heavy beams fixed nearly vertically, and which hammer and 
press together the lengths of cloth placed in a wooden trough beneath 
them. The heavy throbbing sound of these hammers makes a strange 
noise as one passes up the valley to Raikovo and Bashmakli, and in the 
secluded valleys of the Central Rhodope. The Christians of Raikovo 
manage to turn ont quite excollent tweed and woollen cloths of all 
kinds by these mills, Many of the inhabitants aro tailors, who carry 
the goods to varions towns on the Aigoan coast, and even the Greok 
islands, and make up suits from it. Others of the inhabitants are builders 
and carpenters, who monopolize this kind of work in Gumuljuia, 
Xanthi, and other coastal towns, so that the little settlement geta on 
well. 

The Moslem Pomaks in other parts of the district make their cloth in 
these mills, but only of the conrsor kind for cloaks (“abbas”), which 
find a market in Constantinople. In the Dospat Dagh and the Central 
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Bhodope, and in the villago of Dospat especially, are many small saw- 
mills, with primitive machinery worked by water-powor for sawing logs 
into planks. Tho logs are only some 6 feet long and 2 feet diamoter, and 
sre out into planks, which are transported on mules to the coast ports, 
caravans of these being frequently met with winding along tho mountain 
tracks, A curious feature is the somi-nomad population of usually called 
Kutzo-Viachs, locally known as “ Karakachans,” who spond the summer 
on these hills of the Central Rhodope, and winter in the plain country 
about the mouth of the Maritza and near Gumuljina, Thoy aro said to 
baye come aboutone hundred years ago from the Southern Pindus, when 
they formed one of the tribes or parties during the great struggle of the 
famous Ali Pasha of Yanina against the Turks in the beginning of the 
last contury ; and when that.old chieftain was being brought to bay in 
his fortress of Yanina, those people betrayed him and went over to the 
enomy, On a settlement being effected they found it impossible to 
remain, and had to fly to the Rhodope, where they remain in a kind of 
permanent oxilo over since, They own large flocks of sheop, ponies, 
and cattle, speak Greok, and belong to the orthodox Church, ‘They form 
parties or tribes of a combination of fifteen to twenty families under a 
recognized leader, and build themselves in summer a gort of log hut or 
wigwam out of boughs and branches, lengths of pine bark being used as 
carpet on tho floor. Thoy number altogether about 5000 in Central 
Rhodope, and parties were met on their migration to the plain about the 
middle of October. Their dress is that of the Greck peasants, Other 
parties are found in the Kirjali district further east, whore thoy can also 

in grazing. ‘These mountains produce little for export, except it be 


the Mesta, and these are also thrown into the river to float down until 
opposite the Buk railway-station, where they are caught by grapnela as 
thoy pass and brought to bank. 

The Scotch firs on tho south slope of the central range are cut for 


Rye, oats, and barley are grown on the 
BLY, 1908, 





18 THE RHODOPE BALKANS, 


maizo in tho lowor valleys, while round Trigrad is a large production 
of potatoes (called “ kompir” by the Pomaks), which form the principal 
food of these, and are also exported. ‘Tho districts of Xanthi (Hskeje) 
and Drama on the coast plains are celebrated for the fine quality of 
cigarette tobacco produced, and it is also grown in the minor valleys 
on the southern slope of the Rhodope, but the quality of loaf deteriorates 
rapidly as higher levels are reached. 

No minerals seta worked, and the hills have never thoroughly 
been explored, although traces 
of gold and silyer lead are 
said to exist near Trigrad, 
and also at Radibush on the 
southern slope is said to be 
copper or zine. In the island 
of Thasos, in the Aigean, close 
by is one of the richost zinc- 
mines in the world, worked 
by a German company. The 
general formation of the 
summit range of the Central 
Rhodope is of granite, much 
disintegrated, leaving rounded 
slopes, with an occasional 
boulder showing; while on 
the lower spurs both to the 
north and south sandstone and 
limestone appear. Some big 
game isto bo found, but is 
extremely difficult to dislodge 

VALERY NEAR BUX, SOUTHERN SLOPE OF from tho denso foreste, and 

So ated an army of boaters has to 
be employed to drive them across the open glades. As each arrives 
armed with some anciont weapon of his» own and determined to 
hayo his share in the sport too, uncertain and dangerous elements 
aro introduced. Grey bears (Ursus syriacus) ani the brown varioty 
are to be found, also the red deer of Anatolia, but they are scarce 
and difficult to obtain. Wolves are numerous, and pig also. The 
badger, the fox, and the troo marten are also to be found, but tho 
Jast named is becoming rare. now, owing to the price obtained for 
its fur, xcellont trout-fishing is obtained in the upper Arda, the 
‘Trigrad, and other small streams at the higher 

Of minor animals may be remarked some 

bright yellow spots, which appeared in some num! 
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repeated with solemn asauranoo, was that they had just then dropped 
from the clonds; in reality, the rain coming after a long apell of dry 
weather had apparently attracted thom from their holes and hiding- 


‘There i#, I think, no trace of ancient remains of cities or settlements 
in this part of the Rhodope, but on the road from Trigrad over the 
pues leading south to the railway in tho Mesta valley, known as the 
Meshatli Gedik, is tho tradition, which scoms gonoral, of a great battle 
which took place over a thousand years ago, but the names of tho 
combatants are now forgotten. 

The country of the Eastern Rhodope is less picturesque than the 
central range which I havo just described, as the forost has largely 
disappeared, tho summits are bare or nearly so, and the slopes are 
80 steep as to afford no room for the pleasant meadows and pasture-land 
of the higher ranges, As all the streams flow inwards towards the 
Arda, and this flows eastward to the Maritza at Adrianople, it follows 
that the country remains quite isolated and shut in by high ranges 
both north and south. Only a few minor streams drain into the Hgean, 
and no convenient valleys exist which would afford accoss from southern 
Bulgaria towards the Aigean, and thus that country has to find access 
to the southern sea by the railway along the Maritza valley to the port 
of Dede 


‘The wall of coast ranges continues in spura of the Central Rhodope 
to the Kushlar Dagh over Xanthi, which is apparently one mass 
of rock with only a few patches of vegetation, owing to deforesting 
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but one result is that most of the earth has washed down to the lower 
foothills, and on these are tho most valuable fields for growing tobacco, 
A yory picturesque track winds up the valley north of the Xanthi, 


02 
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and goon enters the wooded “country, crossing two high ridges among 
vak, asb, and beech forest, on its way Ahi Chelebi and Bashmakli, 
the seat of the kaimakam, or local governor. This is the best way to 
reach these districts from the railway, and affords comparatively easy: 
accest. Farther east, along the line of hills which appears as a con- 
tinuous wall of grey rocks from the coast, is the prominent peak of the 
Karlik Dagh, which rises nearly sheer out of the plain, and is 6200 feet 
at the summit. 

‘The road from Gumuljina, the looal capital of all the Enstern 
Rhodope, passes over a wooded col at the oust end of the Karlik Dagh 
after a long ascent, passing the ruins of an old stone castle which once 
barred this route, which is the principal way into the Arda basin from 
the south. Farther along, the mountains curve northwards to the Khoja 
Yaila mount, whose rocky summit forms the last principal outlier of 
the Rhodope to the cast, overlooking the valley of the Maritza. Rugged 
spurs covered with oaks radiate in all directions from it, and run down 
towards the sea at Dede Agach, the whole of this part of the Eastern 
Rhodope forming a very wild and impracticable tract draining by the 
Kizil Deli stream into the Maritza, 

‘The Arda in the great river of the Eastern Rhodope, rising, as we 
have seen, in the Kara Balkan at the springs of Ardabashi, flowing at 
first through pleasant meadows and past pine-clad slopes, and turning 
many primitive mills, until it reaches the end of the Maden Dagh, and 
there it enters a narrow difficult gorge with steep slopes of loose 
shale and rock, nearly bare, except for a few scattered trees and brush- 
wood, and along which rough paths gain only a difficult foothold, until 
the basin of Kirjali is reached and the valley widens. Here the stream 
is usually rapid over a wide bed of shingle and stones, subject to 
violent freshets, which have several times carried away the wood 
trestle bridges by which tho road crosses to Kirjali, the principal 
centre of the northern part of the district. 

Just here two large tributaries join from the south, besides many 
small streams from the frontier hills. One is the Soghutlu, which 
rises in an intricate wooded district on the east slope of the Kushlar 
Dagh and enters Daridere, or the “ narrow valley,” a very appropriate 


the habitations and strips of 
alongside the rushing stroam, 
mass of the Maden Dagh and 
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enclosing very deep narrow valleys, the narrow strip of green orchards 
and oultivation, with an occasional small villago, showing the course 
of the stream far down below. The stream rapidly increases and enters 
tho district of Sultan Yori, a vory fortilo area, the shingly bed of the 
stream being now bordered by trees and-cultivation in a wide belt. 

As it leaves the Kirjali basin the Arda enters a long winding gorge 
between wooded hills bofore it finally reaches Adrianople plain. The 
slopes are 50 narrow and steep that foothold is only obtainable for 
the merest tracks, and this district is very wild and impracticable, 
The frontier ridge, hero known as the Besh Tepe, or Five Hill range, 
is densely wooded, and game abounds in it, but is, as usual, difficult to 
obtain without organizing a large drive. 


AHI CHELEBI DISTRICT; VILLAGE WEAR BASHDIAKLI. 


On tho stoop slopes and spurs cultivation is generally in terraces, 
‘with some patches of woodland; maize and tobacco of inforior leaf 
being grown. There are no regular villages, but isolated houses or 
hamlets of stone with a roof of rough slates are dotted about in the 
most accessible places on the steep hillsides. 

‘The moat fertile part of the country lies in tho wider parts of the 
valleys as they approach the Arda in the districts of Mastanli or Sultan 
Yori, or the “Sultan's Place,” so-called because of its fertility. Here 
the cultivation, troce, and orchards completely fill the valley, except 
for the wide strip of shingle of the stream-bed, and the mass of dense 
dark green foliage, relieved occasionally by the walls of a little white 
hamlet or a slender minaret towering over the trees, forms a pleasant 
contrast to bare steep border-slopes of tho valley. The hamlets are 
very seattered up tho valleys, and there are few villages of any sizo ; 
but Kirjali, on} the Arda, is the principal seat of government, The 





district exports very little aurplus produce, except, perhaps, a little 
corn and maize and an excellent kind of apples for which its orchards 
are famous, and little from the outside world disturbs ite peacefal 
valleys. Ono useful product is the very fine brood of mules obtained 
in this district, and which are disposed of at tho annual fairs held at 
Gumuljina and other places in the bills, usually in the spring. Tho 
only part of this country which has thick forests is along the deop 
valley or gorge of the lower Arda on the Bulgarian side, where is a 
wooded district, with many scattered farms along the Besh Tepe Dagh. 
The population of tho Bastern Rhodope is exclusively of Turkish origin, 
and few, if any, of the Pomaks, or Moslem Bulgarians, are to be found. 

The Eastern Rhodope was settled by immigrants from Asia Minor 
at tho time of the first Turkish invasion in the fourteenth century 
under Sultan Murad I, when Adrianople was their capital, and the 
Greok emperors still reigned in Constantinople. They retain many 
of the qualities of the hardy races of Anatolia, and are quict and 
peaceable, cultivating their little terraces of rye or wheat along the 
‘hill slopes, or tending their maize-fields and orchards in the valleys, 
A general exodus of the mon takes place in the early summer towards 
the plains of Adrianople or Gumuljina, to be employed aa labourers to 
gather the harvest just ripening there, and when that ia done they 
troop back to reap their own harvest, which is somo wocks later at 
the higher elevations. There ix no Christian population in the 
actual basin of the Arda, but in the hilly country extending down 
to the sea at Dede Agach are many villages of Bulgarians. In the 
coast towns and in Xanthi and Gumuljina are a considerable number 
of Grocks, gonerally engaged in shipping or in the trade of the coastal 
plain, but very few penetrate into the mountain districts. 

The eastern slopes of the range overlooking the lower Maritza 
valley has a belt of fertile foothills, although the slopes are generally 
rough and steep, and covered with patches of sparse forest and brush- 
wood. Forojik, Suéli, and Demotika are small towns at the base of the 
hills along the railway. Sufli, or Sofali, contains four thousand in- 
habitants, mostly Grecks, and is surrounded by a wide belt of mulberry 


rough red wine. Demotika is a place of 
mostly Moslems, very picturesquely si 
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connected with Adrianople by a good driving road, and used asa summer 
resort by tho people of that place, while the hot sulphur baths at Lije 
close by aro also found beneficial, 

Tho wooded spurs and foothills, which rise above the town to the 
east and over the gorge of the Arda as it emerges into the plain, form 
a very effective background to the little town built halfway up their 
sides, surrounded with mulberry gardens and orchards on the lower 
slopes, and with vineyards planted in the rich red oarth of the higher 
levels. On tho summit of a prominent conical bill a few miles west of 
the town are the ruins of an old castle of Hissarlik, just traceable, 
probably of Byzantine or even earlier origin, as the summit offers an 
ideal site for a watch-tower over all the country towards tho Maritza, 
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with the great plain of tho Ergone river extending almost to the 
horizon. It guarded also the principal entrance into the Bastern 
Rhodope conntry from this side. 

Through Ortakeui a good path now leads into Sultan Yeri and 
Kirjali, and is picturesque road to follow, as the road, after ascending 
through the vineyards of Ortakeui, which cling to the steop slopes 
for some way above tho town, follows for several miles the noarly 
level ridge of a spur which affords an extensive view for several miles 
‘over most of the Eastern Rhodope country. Along the ridge isa fair 
amount of cultivation and many small villages, gencrally a very 
seattered collection of small slate-roofed houses surrounded by a fow 
trees. 

To the south a suocession of very fine panoramas unfold them- 
selyes. The principal object is the long stony ridge summit of the 
Khoja Yaila, which has abundant pasture land midway up its slopes, 





os the name “Father of Pasturages” would imply. In front is an 
extensive view over tho many ridges which fill up tho country along 
the Arda, apparently a tamblod mass of brown hills, although « closer 
approach affords a view into tho fine valley of Sultan Yeri with its 
mass of dark green orchards; in the distance is the Maden Dagh, and 
beyond the higher summits of the Kara Balkan, 

The view towards the north, over the Arda gorge into Bulgarian 
territory beyond, is over « mans of dark wooded hills, rising sharply to 
& lino of comparatively low summits which form the frontier ranges. 
Hore and in the district round Kirjali on some of the higher ridgos, 
is some good pasturage in woodland glades between the forest like the 
Central Rhodope. 

As regards minerals, thoso districts of the Eastern Rhodope have 
nover been thoroughly explored for that purpose; but probably, from 
the name Maden Dagh, or Mine mountain, aome old workings must 
have existed there—in fact, there are traditions to that effect—while 
in reoent years it in known that there aro several places where petro- 
leum may be found in the southern spurs of the Khoja Yaila Dagh 
loading down towards Ferejik, but no workings have yet commenced. 
‘The winter climate of all the elevated districts ia necessarily sovero, 
and the snow remains from the end of November to the beginning of 
April as a role, but in summer the hills are « pleasant refage from 
the malaria and heat of the coast plains along the Mgean, although 
in some of the deep narrow valloys along tho Arda considerable heat 
is felt too, 

Tho whole district of the Rhodope Balkans, from the fact that it 
is naturally so shut in and without easy avenues of approach, remains 
@ country quite apart, and it is subject to no disturbance to the even 
tenour of the life of its inhabitants, who are generally peaceable and 
supply some of the best soldiers that the Sultan has in his European 
battalions. Neither has it a history, either ancient or modern, as ita 
mountains afford no passage from north to south, and it has always 
lain apart from the track of invading and conquering armies on thoir 
way towards Constantinople or along the Adgean, and its mountains 
have acted as a abelter to various races who have drifted aside from 





paper upon the Mosopotamian petroleum fields, In 1901 ho was 
military attaché to the British Embaasy at Constantinople, and, active 
er en cake Doe matin of be eines to'gn Slane ee 
duount,” he gave much attention to the leas-known parts of the Balkan 
in our Journal a 


i 


him the: 

After the paper, the Parstoext: We have with us to-night the Right Hon. 
James Bryes, who bas come here from more exciting scenes to apend an hour in 
‘tho calmer discuesion of geography. Mr. Bryce is, as wo all know, a world-wide 
‘traveller, and as he was in the Balkans last year, I feel suro you will be glad if he 
‘will open the discursion. 

‘The Right Hon. Jawes Baycr: I did not come hore with the intention of 


which I have done with the greatest interest, Tam muro he deserves our thanks 
for baving given usa very lucid and detailed account of a region which, although 
‘not very far distant from us, has been up to now very little known to geographora, 
Indeod, it is remarkable, considering how much attention has boon called to that 
region by political cireumstances, that a country which is surrounded by clviliza- 
tion and which ix environed by two railways, one on the south and the other on 
s north and east, should have remained so little known. Searcely any travellers 
‘seem to have, during the last hundred years, penetrated into the recensos of those 
valleys which Colonel Maunsell's paper has dealt with. The region which he has 
80 well described ia to me almost entirely unknown—that is to say, I have acen 
‘most of it only from a distance in traversing tho plains and crossing the ridges 
‘which lio to the south of it, Tho part of the Rhodope which I do know ia a 
little further to the west, and what I should like to say, if it is of any interest to 
‘you, is with rogard rather to that western region. Let me remark, however, that 
‘one part of the south-eastern Rhodope, the part which lios betwoon Drama and 
, OF, speaking moro strictly, between Xanthi and Drama, contains one 
‘of the most beautiful pisces of scenery I have ever seon. It is a valley something 
‘like 90 milos long, traversed by a river whore the railroad has been run along the 
‘very edge of the stream. Mountains rise from 2000 to 38000 fect above the stream ; 
‘they are in part richly wooded, and break in splendid crags down into an ex- 
ceseively narrow valley, along which there is no pasange except tho railway. ‘Tho 
winding gorge, with theso limestono crags towering above it, is wonderfully ple- 
‘Colonel Maunsell will, I think, agree with me there is hardly a moro 
‘beautiful piece of railway sconcry in Europe, or perhaps in America either, and it 
ean be seen in perfeot comfort in travelling along the line. The part which I know 
better is in the oxtrome north-west, and includes the poak of Musalla mountains, 
tying to the south and south-south-east of the town of Sumokov. That u the 
‘bighett point of the Rhodope group, and higher than any part of the Balkan range 
r, the range, that is to say, which runs slong the north bank of the Maritza, 
; may bo easier for those whose knowledge of ancient geography, acquired at 
‘echool years ago, is perbaps atill more exact than their familiarity with modern, 
fad UErectiod you that the Rhodope may be said shortly to lie betwoon the 
valley of the Strymon or Struma on the west, and the valley of the Hebrus or 
“Maritza on the cast—that Hebrus which is famous in mythology as the stream on 
the banks of which Orpheus was killed by the Bacchants, and whose waters carried 
Iiis eal down to the Agean ves, according to Milton's line— 
P “Down the swift Hobrus to the Loubian shore,” 
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‘The Hebrus on tho cast and Strama on the west include the whole of the group of 
Rhodope mountains, and I think I am right in saying there is no road and no pass 


it in the ond of September, when, though there were small patches of snow left, 
the summer and autumn flowers had almost entirely disappeared, but I was able 
to find a few flowers and seeds still left, which enabled one to say that the moun- 
tein fon i, Bondy speaking, similar tothe fora ofthe highest Alp, snd not 
altogether unlike the flora of the highest mountains of England nod Sootland, 
‘One finds the same goncra, and a few even of the samo 


frequented for many centuries. It is a very large and striking building 

a chorch, some parts of which aro very ancient. The valley, buried in the 
js surrounded by the most beantifal woods of beech and oak. Higher 
pines, and higher atill pastures and savage crags. A moro beautiful 
scene is hardly to be found in all Europe than the glen of Rilo; and if 
should find yourselves at Sofia, I would strongly recommend you to 
days in making an excursion to a place so full of historical interest, as well ag 
picturesque charm. It is a remarkable thing that this great mountain range is 
a race boundary. ‘the Bulgarian population exists on both the north and 
south of it. You do not get the Greek-speaking population until you como 
farther south—in fact, pretty near to the coast. The Pomaks are an Int 
people. I see Colonel Maunsell adopts the view, which haa been 
received, that they are Bulgarians by race, who were long ago converted to Islam, 
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Het 


also a remarkable race. They speak 


classed as adherents to the Orthodox Eastern (or, as we call it, Greek) Churcb, but 
of late yoars they have taken to assert an ecclesiastical independence for them- 
selves, and have thereby incurred the hostility of the Greek population, whose 
armed bands now make frequent raids upon them, Much trouble has thereby 
arisen between the Government of Rumania and that of Greece. I have observed 
that this great mountain mass of acy ahaa apres as it is, has never- 
theleas not been a political boundary. Apparently when 

race from the Volga, came into the country, whi 

the eighth or ninth century, they met wit! 

soon spread themeelves over both sides of tl 

to within 40 or 50 miles of Constantinople, 





political 
the chain, is in close 


general account of the country. The only thing I shal 


“Measures to learn a little more, if Colonel will anawer one or two 


I should like to nsk him, First of all, is it fact that Dospat Dagh 

goouine native name? and is the name, Despéto Dagh, which the 

ive the mountain, merely @ corruption.of that? The mountain may have 

called from the proximity of the great Rilo monastery. 
Id ike to ask ig with regard to the 


tilt 








Bhodopo; that is to say, whether there is any trace, if this is a Bulgarian j 
tion, of those curious dualistic faiths which seem to have flourished both i 


imported 
upper Euphrates. But, at the same time, duallam scarab miay pd 
in {a Balgaita to bo ap hogy 40 Sramlgrante: 

Mr, Norn Boxrow: T feel {t rather dificult to keop the admirable rule of this 
Society that nothing must bo said which has any reference to politica, because 
‘oven Colonel Maungoll’s paper, which haa 20 strictly kept the rale, alludes to the 
habits of the people, and the habita of tho people are hardly separablo in this casa 
from the peculiar governments which hare led to those ablea Now, he spoke 
more than once of the denuded state of these mountains, and what has strack me 
very much is that you find on one side of the mountains under one Government 
the forest mostly gone, on the other side you find the prays on 
You find, again, with regard to tho housing of the poople,"that on the’Bulgarian 
side, 50 far from ‘some degree of civilized methods artis ta 
picturesque, the greater security that prevails there has made them 
picturesque. You find quite » different stamp of house, You find the tiles, for 
‘instance, better ; you find the eaves wider; and, strangely enough, contrary to our 
usual experience, greater civilization makes things much more than 
before, Then there is rather a curious thing with regard to the fauna, A 
European who lives in the middle of Macedonia was telling me the other day that 
one curious result of the disturbances in that country was the great increase of big 
game. The farms having been inacceesible during recent summers, there has been 
8 great increase, ho told me, of red deer and also of bears, Colonel Mauntell was 
saying it was a difficult thing to organize these hunte. I took part myself in one 
very picturesque bear hunt in another range, and, as bo said, it Phir echo 
army of beaters. The beaters were armed with old kerosene-ting, and certainly the 
noite they made was enough to move any beast. My host gave orders that ifany 
beater had not set out for the forest by four o’clock in the morning, he should be 
flogged. Iam not able to speak of any part of the Rhodope range except m little 
further east than Mr. Bryce spoke of—on the north of the range, on the Bulgarian 
side, I think tho world will somo day wonder why this country was not cartier 
discovered a8 a tourist country. Mr. Bryce spoke of the extreme beauty of some 
parta of the country on the other side, That on the north side has another beauty, 
and a very remarkable one. I am quite sure I have not seen autumn colours of 
such extraordinary vividness as they are there, The whole of the billside is often 
made up of the most brilliant wild cherry, and again of the wild pear, and you 
have now and again a pear tree covered with a wild vine in different ehades of 
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teligion. It occurred to me that they are of a different stamp from the Christian 
‘Bulgarians. I do not wish to take up more time, but I cannot help saying that I 
neglected 


‘undefiled by the motor, and mountains unvulgarized by the modern hotel, 

‘The Passrpesr: I rite to propose a vote of thanks to Colonel Maunsell. I hare 
‘no doubt you will join in the vote very heartily. 

Colonel Mavwgenn: As regards the height of the various ranges, the Rilo 
Dagh is undoubtedly the highest mountain, and tho Musalla peak at its south- 
eastern end its loftiest summit, I think Mount Olympus rises to nearly 10,000 
fect, nnd somo of the northern Albanian mountains reach to about 9000 feet ; but 
they have never been thoroughly explored or measured. The name of Dospat Dagh 
comes, apparently, from the village, and thero is no trace of a monastery near by, 
while the village is Mohammedan. As regards the origin of the Pomake, I am 
afraid I cannot agree that they are separate from the Bulgarian race. So far as I 
could eee, comparing them with the Christian Bulgarians in the same valley, the 
looked precisely the same, and I think one may say that they are the same 
‘As regards the “‘Derebeys,” I do not think there ever was any tribal 


and each valley had a leader of its own, as the name “ Dareboy,” whick 
lord of the valley,” suggests, There may have been tax-farmers in later 
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days, but I think they are simply the biggest men in the valley. As 


that Kara Kacban meant really “Kir Kachan," or people who have fled into the 
mountains. ‘Thoy wore regarded as traitors in Albania, and fled to the mountains, 
pacar eae aon rand which has now become corrupted into 
Kara Kachan. In origin I should think they are southern Albanians who became 
detached after the death of Ali Pasha owing to their treachery, and they are wrongly 
called Kutzo Vachs, As regards old religious survivals or rites, I could not trace 

anything such as can be found among the Kizilbash of Asia Minor, who are 
Moslems outwardly, but practising in secret many ancient coremonies derived from 
paganism, 


RECENT CHANGE OF LEVEL IN ALASKA.’ _ 
By RALPH S. TARR and LAWRENCE MARTIN, 


Wate it is well known that mountains are formed by uplift, involving 
folding and faulting, and while evidences of past movement are 
numerous, and uplifts have been actually observed, it is rare that the 
evidence of the growth of mountains is capable of clear demonstration 
upon the basis of observation, It is from this standpoint, as well as 
from the standpoint of the remarkable changes recorded below, that 
this article is believed to present points of interest to the geographer 
as well as to the geologist, In this Alaskan instance the formation 
of one of the grandest features of the Karth is seen to be in progress 
to-day—a geographical development undor our very eyes. 

The Mount St. Blias chain extends along the boundary-line between 
Canada and Alaska, rearing its snow-clad peaks to elevations of 10,000 
to 15,000 feet, and culminating in Mount St. Elias (18,024 feet) on the 
Tnternational boundary, and Mount Logan (19,539 feet) in Canada, the 
second and third highest peaks on the North American continent. 
‘This mountain range, like others in Weatern America, is young, and, as 
was shown by Prof, I. C. Russell, bears distinot evidence of recent growth 
and uplift. Its peaks are high and rugged; the mountain spurs show 
an alignment suggestive of fault origin; and some of the individual 
mountains, including Mount St. Elias, have the appearance of tilted 
fault-blocks. From the higher mountain peaks and mountain valleys 
great glaciers descend, some of them reaching tho sea. Soveral of the 


* Tho observations recorded in this paper were made in the summer of 1905, in 
connection with a goueral geological survey of the Yal y region by a U.S. 
Geological Survey party under the direction of the i 


the party aa special assistant in glacial g 

mouts are due to B.S. Butler, the other member 

in this work. A more dotailed statement of o 

will appoar in vol, 17 of the Bulletin of the Geolog 
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largeat of these glaciers coalesoe near the base of Mount St, Elias to 
form the great Piedmont ico-plateau to which the name Malaspina 
glacier is given. At an earlier period of greater ico expansion other 
Jarge glaciers coalesced at the mountain base south-east of the Malaspina 
glacier, and by their moraines and outwash gravel deposits built up 
an extensive coastal plain, or foreland, which now fringes the mountain 
base (Fig. 1). 

‘The straight mountain front and its fringing foreland have given 
fo this part of the Alaskan coast a remarkably smooth outline, quite 
in contrast to the fiorded coast-line both to the south-east and north- 
west. This straight stretch of coast, which extends for a distance of 





FIG, 2,—WAVE-COT BENCH, 18 YRET ANOVE ‘PRESENT HIGH TIDE, ON DISKNCHANT- 
MENT RAY, NEAR HAENKE ISLAND. (BARNACLES AND MUSBXZLS OCCUK I8 PLACES 
ON THIS BENCH AMID THE SCATTERED ANNUAL FLANTS 4XD YOUNG BUSHES, 
Tix OLDER GROWTH OF ALDERS 18 SEEN IX THY UPPER NIGHT-HAND CORNET 
about 300 miles, is broken by only one inlet of notable size, At its 
mouth, where it is broad and V-shaped, this inlet is called Yakutat 
bay. Here it is bordered on the eastern side for half its length by 
the low foreland, and on the western side by the Malaspina glacier 
and its fringe of outwash deposits, Narrowing toward the head of 
the bay, the inlet penetrates the St, Elias chain, then turns abruptly 
back toward the ocean, reaching beyond the mountain front at its head, 
and terminating in the low foreland. The entire inlet has the form 
of a bent arm, with the shoulder at the ocean and the fist at its head. 
Where tho inlet enters the mountains the name is changed to Dis- 
enchantment bay up to the bend, and beyond this it is called Russell 
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FIG, 4.—BARWACLES CLINGING TO SLATE BOCK (WRAR KNIFE AND CARTAIDORS), T 
PET ABOVE PRESENT HIGH TID’. YOUNG ALDERS WAVE THRIN BOOTS 1x 
CRAVICNS AT SAME ELEVAIION. VHOTOGNAYH TAKEN OPPOSITE MAMBLM POINT. 


caves and chasms elevated well above the level of the present reach 
of the highest waves. So pronounced are these uplifted strands that 
it was possible to photograph them at numerous points (Fig. 2), and 
in places they furnished excellent highways for travel along the const 
at points where the steeply rising shore presented no foothold at the 
present wave-lino, The strength of development of the benches cut 
in the rock and of the connecting beaches (Fig. 8) proves conclusively 
that the land had remained at the lower level for some time before the 
uplift, Wave-work in the narrow flord is not at present very rapid, 
but the effect of iceberg waves during a period of recent ice advance, 
of which thore is abundant evidence, no doubt in part accounts for the 
strength of development of the uplifted beaches and wave-cut benches. 

Associated with the olevated beaches are numerous uplifted alluvial 
fans into which the streams have now cut small gorges, and on the 
front of which the fiord waves have cnt low cliffs, Besides these 
physiographic evidences of change of level, new reefs haye appeared 
at two points in the inlet (Fig. 1). 

The biological evidence of uplift is striking. All around those 
parts of the inlet where the land has been raised, remains of marine 
animals aro abundant up to the level of the elevated strand, Most 
of these forms of life are loose, and by themselves might not be 
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FRO. F—WATOZOAN nEMAINA (WHITH) ON THR ELMVATRD STRAND, ALONG THR 
CRRVIONS OF THE ROCK MURSRL ENELIA ARE CHINGING, AND YOUNG ALDER 
BUSHES HAVE TAKEN ROOT AMONG THEM. PHOTOGRAPH TAKEN ON COAST NOWTE 
OF POINT FUNNTON, 





7G. 6.—DEFRESRED COAST OX THE SOUTHERN SHORE OF KNIGHT ISLAND, SHOWING 
ENCROACHMENT OF PEACH IN THE YOREST. 
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IG, T.—WAVE-SWEPT AUMA, SHOWING DEVASTATION CAUSED BY EANTIQUAKE WATER- 
Wave UY 70 tevEn ov 40 verr. COAST NOBTH OF LOGAN BEACH, 








VIG. 8.—SOME OF THM VAUALLUT, MINOR VAULT-LINUS ON GANNETT NUNATAK. 
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elevated zone (Figs. 2 and 3). While mature willow and alder bushes 
grow above the abandoned strand, the elevated beaches and benches 
support only scattered annual plants and occasional young alders and 
willows (Figs. 4 and 5). Many of these bushes were out down and 
the rings of annual growth counted; but in no caso was one found 
on the raised shore-line with more than five rings, while most of them 
had but three or four. This fact points quite clearly to the season 
of 1899 as the time of uplift. 

Bearing upon this point of the exact period of change of level is 
the human testimony. In the first place, Prof. I. C. Russell spent some 
time in this fiord in 1890 and 1891, and he reports no change of level. 
Dr. G. K. Gilbert spent several days in the Yakutat bay inlet in Juno, 
1899, landing at several points in the fiord; in one place on @ coast 
where the uplift amounts to 18 feet. Moreover, the ship in which he 
travelled sailed twice close by one of the new uncharted reefs, which 
could hardly have escaped the attention of sailors. Both Prof, Russell 
and Dr. Gilbert have mado a special study of abandoned shore-lines, 
and it is inconceivable that these geographers could have failed to 
observe the uplift if it had existed during their visit. A- 
taken by » United States Fish Commission expedition in July, 1901, 
shows clearly the presence at that time of an uplifted bench at one 
point (Haenke island) in tho inlet, 

The testimony of natives is definite as to tho time of occurrence 
of the change of level. Every spring they spend two months or moro 
in the inlet hunting the hair seal, so that they are familiar with the 
region in detail, They assert positively that the uplift occurred in 
September, 1899, during a series of earthquake shocks which lasted 
for seventeen days. 

OF the occurrence of this earthquake there is unquestioned proof. 
Entirely aside from the testimony of the natives, there were three 
prospectors encamped on the shores of the inlet during the heaviest 
of the shocks; and at the village of Yakutat, at the mouth of the 
bay, there are a number of white men whose account tallies with 
that of the natives and of the prospectors. ‘The shocks began on 
September 3 and ceased on the 20th, reaching greatest intensity 
September 10 and 15. On September 10, between 9.20 a.m, and 3 
p.-m,, there were fifty-two notable shocks, culminating in one of great 
violence. ‘The prospectors report a great water-wave in the fiord 
during the most vigorous shocks; and the inhabitants of Yakutat, 
15 or 20 miles away from the centre of greatest disturbance, were 80 
alarmed by the shaking that they abandoned their houses and retreated 
to tents on the neighbouring hills. 

Signs of the earthquake are still visible at various points in the 
inlet. In the first place, the mountain slopes are scarred with great 
avalanches, far more numerous than in other flords on the Alaskan 
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coast, In the second place, there are wave-swept areas (Fig, 7), in 
two sections reaching to an elevation of 40 fect above sea-level, 
throughout which the forest is completely destroyed. Here trees aro 
overturned, twisted, broken, and uprooted, giving rise to such a scone 
of devastation ax only rushing water could produce, 

Tn this sparsoly settled region it is natural that the extent of the 
earthquake should not be exactly known. That it was not confined 
to this limited area is probable; and in this connection it is noteworthy 
that in September, 1899, an earthquake of greqt violonce occurred in 
Glacier bay, 135 miles from Yakutat bay. This earthquake was eo 





Fid. 9.—ONE OY THE WIXON FAULT ACARPS ON GANNETD NUNATAK, 


violent that it shattered the front of the Muir glacier to such an 
extent that for several years the tourist steamor was not able to 
penetrate the bay to the Muir glacier. In all probability tho uplift 
which accompanied this shock affected the entire region betwoen 
‘Wakutat and Glacier bays, and doubtless for a considerable distanco 
beyond this area, As yet, however, no evidence of change of level 
has been roported outside of Yakutat bay. 

In connection with our other studies, we made measurements of 
the amount of change of level at various points along the 150 miles of 
coastline which we visited, making in all over one hundred careful 
moeasuroments, besides numerous observations for checking these. The 
‘numerical results of those observations are plotted on the accompanying 
map (Fig, 1). From this map it will be seen that the amount of 
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uplift varies greatly from place to place. One of the most noteworthy 
features on the map is that there is a zone just outside the mountain 
front,on one side of which there is uplift, and on the other side, in 
xen-ral, cither no change of lovel or else a depression. This is true 
at the head of the inlet and on both shores of Yakutat bay, From this 
and other facts it is inferred that a fault-line extends here as indicated 
by the line A. The very variable amount of change of level along 
this line is believed to be the result of a drag along the fault. It 
should be stated that the straight mountain front which rises above 
the foreland close by this inforred fault was interpreted by Russell as 
@ fault soarp in 1890 on the basis of its form alone. We reached the 
same conclusion when we first saw this mountain front, and before we 
knew of the recent change of level. 

The complex condition of change of level in the archipelago of 
islands north of Yakutat Cannory and Mission may in part be due 
toa shaking of the gravels of which these islands are made; but this 
would not account for the uplifted sections. We have, therefore, 
inforred a minor fault along the axis of these islands; but the evidence 
of this fault-line is less definite than that of the others. 

On the basis of its form, Prof. Russell also classed the straight 
mountain front along the eastern shore of Yakutat bay as a fault 
scarp; and here again our evidence tends to verify his interpretation. 


‘The evidence of faulting along this line, which we have indicated by 
the letter B, is of several kinds. In the first place, the straight, steep, 
truncated mountain spurs are suggestive of fault origin. In the 
second place, there is an unusual abundance of avalanches along this 
mountain front. Apithe ikea spikes, tho change'of level wlavg sAialins 


varies greatly, as would be expected alc 
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7 feet 6 inches to 9 feet. Moreover, along the north-east shore there 
is an older beach covered by a growth of mature aldera. This shore of 
the fiord is made of orystalline rocks, while the younger Yukutat series 
forma tho south-west shoro, Geological evidence proves the presenes of 
a foult-line between the Nunatak fiord and tho valley of Hiddon glacier, 
whioh, extended, would pass along the axis of the north-west arm of 
‘Russell fiord, where, from the evidence of the upraised shore-lines, we 
have inferred fault E. 

From the region of slight uplift in lower Russell fiord there is a 
gradual rise of the abandoned strand toward the mountain front, 
where it reaches a maximum of 9 to 10 feet. 

Tn inferring our fault-lines we haye endeavoured to be conservative, 
and to postulate no more than the evidence definitely calls for, Our 
studies, however, prove conclusively that there was pronounced dis- 
location in other parts of the region, At soveral points we found 
tmall recent faults. ‘These were best shown on the Gannett Nunatak, 
at the head of Nunatak ford, and a description of these may servo for 
the rest. This nunatak isa glaciated rook hill rising about 1450 feet 
above the fiord, and composed of stooply dipping gneisses and schists, 
striking approximately parallel to the major axis of tho St. Blias 
chain—that is, north-westward. In its southern half it is crossed 
by scores of small faults extending from a few feet to over 100 yards, 
and with throws varying from an inch to 3 fect, but usually of loss 
than a foot (Figs, 8 and 9). They generally extend along the strike 
of the rock, but in some instances diverge from it, and a few short 
faults strike at right anglos to tho main vories, The hade is nearly 
vertical, and in almost all cases the south-western side of the fault is 
the upthrow side. ‘There are also some fissures, and a fow instances of 
wmall graben blocks (from 3 to 30 feet wide) between parallel faults. 

While it cannot be domonstrated that these minor faults wero 
formed at the samo poriod as the uplifted strands, this inference is 
‘novortholoss apparently warranted, for tho faults are evidently very 
‘recent, and no other notable earthquakes have recently occurred here. 
‘The fault scarps aro steop, and in many instances have striw extending 
up to their very odges. Their recency is proved by the sharp angle 
formed where the fault-plane intersects the surface, and by the absence 
of notable talus slopes at the base of most of the tiny fault-scarps, even 
though the rocks are friable, thin-beddod achists. It seoms incredible 
‘that thoto fault-soarps can have boon exposed to the sharp frost-action 
‘of this climate longer than six years. 

_ From our observations we draw the conclusion that this part of tho 
‘St. Elias chain is still actively growing, and that this growth is boing 
by movements along a series of fault-lines by which 
several motntain blocks are being differentially uplifted, as first aug: 
gested by Prof. Russell. At least one period of earlier uplift is 





along 
ditieday giih ae eevee mekae ieee ace z 
words, the mountains are tilted in a sories of fault blocks, In addition 
$e these major Lines of fealking' there wee » winar Stes 
due to local adjustments in the tilted blocks. 

‘Whis recent change of level is noteworthy from toss etaengedten 
Its ago can be definitely determined; it is the greatest uplift eo far 
recorded as having occurred at a given time; it contains a lesson of 
importance as to the mode of formation of mountains, representing 85 
it does « step in the development of the loftiogt sange catia Saas 
continent, 


ADDENDUM.—Twe Sax Faasotsoo Eauraquaxe of Avmit, 18, 

Since this article was written, and just as it is being made ready for 
mailing (April 19), news comes of the terribly destructive earthquake 
which has caused such devastation in California. While as yet the 
meagre dispatches give us little information of scientific value regarding: 
this most reoent of vigorous earthquakes, enough is known, both from 
the past history of Califorsia and from the newspaper accounts of the: 
present shock, to make it certain that the conditions described above. 
are distinctly applicable to the San Francisco earthquake. American 
goologists have long been familiar with the fact that the Const Ranges 
of California, like the mountains of Alaska, are atill in the process of 
evolution. The frequent earthquakes which have been felt in Cali- 
fornia, numbering from one to throe score a year, are proof of this. 
Geological study demonstrates that the rocks of the Coast Ranges are 
crossed by many fault-lines; and physiographic investigations have 
shown that recont earth-movements have upraised parts of the Cali- 
fornian coast and depressed others, including the bay of San Francisco, 
which is the drowned mouth of the Sacramento river, into which the 
sea has been admitted by local subsidence. 

Where the fault-lines along which the slipping occurred to cause 
the San Francisco earthquake are located, whether there is but one 
line of slipping or’ several—as in Yakutat bay—and whether the 
movements have produced visible signs of uplift or depression, as in 
Alaska, are questions which future investigation must answer, It 
seems evident, however, that the shock is the result of a normal 
process of mountain-building here as in Alaska. Tho strains to 
which the mountain rocks are subjected have locally beoome too great, 
and reliof has been gained by a slipping of the rocks over one another 
—probably on one or more planes of older faulting, along which previous 
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movements have occurred. San Francisco is situated on a danger-line 
in the Earth’s crust, and it will remain in danger #0 long as the growth 
of the Coast Ranges continues. Many years may elapse before the strain 
again reaches the condition neosssitating vigorous movement and 
consequent destructive oarth-shaking. It is to be hoped that the 
interval will be a long one in this place, whore other geographical 
conditions have determined that a large city must develop. 


THE SNOW-PEAKS OF RUWENZORI. 
‘Tuer Pronaute Poserioxs axp Hyxtorrs. 
By Licut. T. T. BEHRENS, R.E. 
Is the following note an attempt has been made to combine the 
available data from all sources, and to obtain the best and most 
probable positions and heights for the main snow-peaks of Ruwenzori. 
It is a pity that in cases of this kind, where each traveller's observa- 
tions are necessarily insufficient to give a definite result, fow give 
their observations in published form in such a manner that others who 
come after thom can combine them with their own work. The mere 
publication of a map is, of course, of no use to the cartographer unless 
he knows on what kind of observations the positions of the points 


T say that a single traveller's observations were “necessarily in- 
sufficient;” and when I say that, though in a neighbourhood for 
nine months from which, on most days, Ruwenzori might have been 
visiblo from my tent, I only saw it soven times, and then only for 
« fow moments just after sunrise, the difficulty of observing the moun- 
tain will be apparent. So fleeting were the chances of observing, 
between the time when it was light enough to see and when the clouds 
covered the peaks in rising mist, that I only once had time to sketch 
the range, and once again to observe all the five peaks visible. On the 
other five occasions there was only time to observe the two highest 
points, while many a time, when the instrument had been placed in 
position and tho telescope directed to the mountain, it was only to see 
the first cloud covering the coveted pinnacles. And all this, in spite 
of a daily watch being kept at dawn to apprise me of even the 
land of seeing the mountain. 

Tn the present instance the data available are the following, in 
the order of accuracy ;— 

1. Two tops of a summit fixed trigonometrically. 

2. Trigonometrical rays to four other summits, 

3. Bight perspective views from sketches or photographs, with 
some magnetic bearings and variation of the compass determinations. 

4. A map compiled from all availble sources up to 1901, chiefly 
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based on Dr. Stuhlmann’s route traverses and astronomical observa- 


tions. 

5. Information re- 
ceived this week from 
Mr. A. F. R. Wollaston, 
and kindly put at my 
disposal by Mr. Douglas 
Freshfield, which ma- 
terially helped in ar- 
riving at a conjecture 
of the probable shape 
of the watershed be- 
tween the peaks. Mr. 
Wollaston had been up 
Duwoni and Kiyanja, 
besides climbing to a 
point on the watershed 
between them. The 
outline given of the 
ridges tallies very well 
with all the beat data, 
although it does not 
satisfy some of the less 
reliable, Mr. Freshfield 
very kindly helped me 
by his personal know- 
ledge of the mountain. 

It was very satis- 
factory to find that the 
result also coincides 
with Dr. Stuhlmann’s 
careful description of 
the ridges seen from his 
highest camp 13,330 feet 
on the western slopes, 
The positions of the 
peaks satisfy his com- 
pass bearings from 
Kirima and Lungwe, 
while Mr. Wollaston’s 
height for Duwoni 
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agrees very well with the 15,777 feet given by the Boundary Commission 
calculations, which make Lake Albert Edward 3010 feet. It is note- 
worthy that neither Dr. Stuhlmann on the west and north-west, nor Mr. 
Douglas Freshfield on the east and north-east, of the mountain saw 
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Asy. SNOW DONE: TAY SRD URGE OF ORI FEED ot Oe REE 
Wollaston now speaks of having seen what he believes will prove to 
be tho highest peak “a good many miles duo north of Kiyanja,” on 
which he was standing. 

1, Two peaks, close together, fixed by six and five rays each from 
the main trigonometrical stations of the Boundary 
Survey, 1903. The six rays to the main peak all passed through a 
circle of radius 9 feet, and those to the lower point through ono of 
radius 12 feet, The six height determinations for cach had a rango 
of 72 fect. The coefficient of refraction used was one determined at 
the same time of day as the observations to Ruwenzori (early morning) 
by a large number of simultaneous observations, betwoen two distant 
hills, on several different days. A more probable value for the refrac- 
tion was got in this way than by taking an arbitrary value, found for 
the timo of day when the vertical angles for the ordinary work wore 
usually observed. ‘The heights given for theso summits may be 
considered correct within +30 feet at the most. 

2. Two rays observed to a third point, and three single rays, one 
to each of three other snow-capped peaks. The rays to these four 
subsidiary points have been drawn in their correct places in Fig. 1, 
and against each has been written the correct reverse azimuth at tho 
point. The two well-fixed points have been shown in the same figure 
in their calculated positions. The lower point is 655 feet south of, 
256 feet to the west of, and 76 feet lower than, the main and more 
northern summit, Tho longitude is the same as that in the Hamburg 
Society’s map. 

It is to be hoped that any other traveller's unpublished observations 
may now be made accessible, so that the true positions of the other 
peaks may be more certainly fixed. The word “probable” positions 
is advisedly used, as it is with great diffidence that an attempt is put 
forward to solve the problem with such insufficient data, 

3, Eight views, from the sketches and photos of various travollors, 
have been collected as a basis on which to judge of the probability of 
the positions assigned to the several summits, These were all that 
could be used, as only those taken from points whose positions with 
reference to the mountain were more accurately known would be of 
any use. Fig. 2 shows the points from which these views wore taken, 
and the sector betweon ray 1 and ray 6 is that within which tho mys 
determining the main point lie. 

Referring again to the sketohes (Fig. 3), No, 1 was sketched at a point 
80 miles off whose altitude was about 6000 fest. It will be seen that 
Nos. 8 and 4 are alike; No. 4 being taken from the heights at Kavalli’s, 
and No. $ from the valley of the Semliki, would account for the slight 
change in outline, The views 5 and 6 confirm each other, and the 
relative positions given to the two southernmost peaks, a8 do also 
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FIG. 8.—8KETCHES OF RUWENZORI FROM VARIOUS POINTS. 
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Nos. 7 and 8. If all the sketches had bearings attached, or even the 
approximate fooal length of the camera employed noted on them, a far 
better result would be obtained. 

As far as the heights are concerned, the subtended angles 8 of each 
peak, in the positions plotted, are given as calculated from their observed 
elevations. The heights given by the data on No. 5, and those given 
by my own observations, farther confirm the positions of the main and 
southern peaks. The nature of the positions of peaks II. and III. 
(Fig. 1), behind the spurs of the main peak, makes their identification 
from Lungue very doubtful. The heights given are those determined 
by the A.G.B. Commission caloulations, to which, however, a small 
correction still remains to be made. 

4. The positions used for the pointa of view are those taken from 
Herr Max Moieel’s map in vol. 17 of the Mittheilungen of the Hamburg 
Geographical Society. The written notes acoompanying the two maps 
explain fully the data on which the map was constructed, and enabled 
the relative value of the observations to be estimated. 

There must, however, have been other observations to the snow- 
peaks, which I have not been able to use, and I hope these may also 
‘be incorporated in a later result obtained from more conclusive data. 

A ourious thing about the longitude of this map is that the absolute 
determination on which it was based, Watson's at Rejaf, was confirmed 
by two others at Magungo and Homia, which gave greater values 
respectively of 73” and 58” of aro, and in spite of this close agreement 
the longitude appears to be in error more than 10’ (minutes of arc). 

As this map was based on a considerable number of observed 
latitudes, it was the latitude which gave the most important argument 
in favour of the A.G.B. Commission’s peak being the highost, and not 
one of the lower peaks. Indeed, its latitude is more northerly than 
the most northerly edge of Kanyangungwe on Herr Moisel’s map. 
The only peak which might have obscured the view of the highest 
summit would be the southern peak of Kanyangungwe, namely 
Kiyanja, and to do this it would have to be not less than 188 feet 
below Kanyangungwe's apex. As I cannot recollect ever having 
been perplexed during any of the observations to the peak, varying 
over an aro of 31°, by other peaks close to it of like elevation, relatively 
altering their position as I shifted my place of observation, I think 
this is unlikely to be the case. It is, on the other hand, far more 
probable that Kiyanja peak was hidden, or almost hidden, over this 
aro by the mass and width of the higher peak behind it. 

On the question of the names of the main peaks, the two most 
prominent peaks seen from the east are now generally known as 
Duwoni and Kiyanja, about whose identity there is no longer any 
question. On the western side Dr. Stuhlmann was given the names 
of Kanyangungwe by the natives for the most imposing summit 
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he saw (shown in Fig. 1 as 16,625 feet), and Ngomwimbi for what 
is evidently Mr, Freshfield’s “Southern peak.” Dr. Stuhlmann gives 
no native name for his most southern snow-cap, shown as 14,800 foot 
(about) in Fig. 1. 


‘The following note has been sent us from the Natural History 
Museum :— 

“Three mombers of the Zoological Expedition sent out under tho 
auspices of the Natural History Museum, South Kensington—Messrs. 
R. B. Woosnam, D, Carruthers, and A. F, R, Wollaston (a mombor of 
tho Alpine Club)—have made the following ascents in this range. On 
April 1 they ascended Duwoni, the peak rising to the north-east of the 
Mubuku glacier. This peak has two tops of apparently equal altitude ; 
the southern top, which was reached, was found to be 15,893 feet. On 
April 8 they ascended Kiyanja, the peak at the western end of the 
Mubukn group of peaks, ‘The altitude * was found to be 16,379 feet, 
Each of these Peaks has been thought by different explorers to be tho 
highost point in the Ruwenzori ranges, but from the summit of Kiyanja 
4 still higher peak with two tops, on a spur on the Semliki side of the 
watershed, was gcen in a north-north-westerly direction, The weather 
at this season of the year proved very unfavourable, the mountains 
being almost constantly buried in clouds with frequent snowstorms, 
which prevented the party from making further explorations.” 

With reference to the above, Mr. D. Freshfield writes that he sug- 
gested that the loftiest peak seen by the party was identical with the 
double peak seen and sketched by him from Butiti, whence it would be 
almost in the same lino as Sir H. Johnston's Duwoni, and overtop it. 
In his paper read to the Alpine Club in March last, he pointed out that 
he had had some difficulty in reconciling the outline of the peak soon 
from Butiti with that of the Duwoni of the Mubuku valley, and sug- 
gested that from the valley the former summit might be connected by 
“an intervening range.” ‘The case may be compared to the appearance 
of the Ortaler over the Alpine watershed from the south or west. 


THE PHYSICAL FEATURES OF THE TRANSVAAL-t 
By TUDOR G. TREVOR, F.G.5, AR.S.M. 
To a traveller arriving in Johannesburg by the Cape route it appears that the 
‘Tranavaal consists merely of an extension of the great South African plateau, and 
that to describe the physical features of the whol ‘one has only to describe 
the physical features of one farm, so great doos th larity of one portion of the 
tableland to any other appear. 


* ‘These altitudes were ta -point thermometer, 
$ Read bofore the British Associatio: 
‘Transvaal, August, 1905. Map, p. 104. 
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rs ve be gpa re es esting hymen age 
Lar ota cal thier ae ai sale re 
uaually to his great surprise, that the Transvaal does not consist merely of rolli 

Meson id hat byl to toa Seger probtetion ta a€-an atily ditaas 

belng mountainous, with open park-like valleys, and again part flat 

Dut deosely covered with trees and bush of all description, He 

(Scared apt nano toga ge CES! 

but only a small portion of the top, with m great deal of the supports 

and alao of the floor on which it stands thrown iv, 

Journeying from Christiana in the extreme west to Komath Poort 

‘enstern border of the colooy, one finds that for 350 miles to Machadodorp one 


known as the Transvaal Bush Veld, which, cutting across 
from east to wost, separates the outliers of Waterberg and Zoutpansberg 
main plateau. 
tho Transvaal at an altitude of 5400 feet at Volksrast, one practically 
Dae lagen for 150 miles till one reaches Johannesburg, on the Wit- 
waters Rand, which here forme the northern edge of the plateau. Thenos one falla 


‘of about 3700 fect, and into a flat country well covered with troea, at 

it which altitude, and in which country, one remains till reaching Piet Pot- 

% Rust, a distance of 100 miles, where the Magalaquane river divides the 

of Waterberg from those of Zoutpansberg. From Piet Potgietera Rust 

‘one rises rapidly through the granite hills of Magapan on to the Zoutpansberg 

plateau, arriving at Pietersburg in the centre of the plateau at an altitude of 4400 

jo adistance of 34 miles. From Pictersburg the plateau extends some 60 

north, where it is terminated by a sharp ridge of hills known either as 

mountains, or the Zoutpansberg, on the north slope of which the ground 

tapidly to the Limpopo flat the lowest point of which on this section is 

reached at Rhodes Drift, 150 miles from Pietersburg, whore the hoight above sea- 
level is only some 1200 feat. 

‘On both the above journcys, or on any other Jong excursions that one makes in 
the country, one notices that the characteriatica of the ground force one to classify 
it under on6 or other of thres heads, these heads being— 

A. Plateau country, known locally as High Veld. 

B eee a Pictoow often known locally as “Banken.” 

it country, locally known as “ Low" or “Bush Veld.” 
‘this classification is extremely practical, £ propose to describe the peculiar 
ica “feataros of each of the divisions in turn; for if these are once properly 
tood, and to them is added a simple knowledge of the river systems of tho 
general physical conditions of the whole colony are at onco compre- 
‘most of the secondary phenomena can be accounted for. 
7 at of ‘my hearers have come from Durban, | may here state that in Natal, 
on the | r by rail from Durban to Volksrust, the three divisions ‘mentioned are 
not well apparent, for, the main escarpment of the Drakensberg sppreachiog very 
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nearly to the coast, the low veld is not well developed, oh le eee 

leaves what corresponds to the low veld in Natal at Pinetown, and, 

the Ichanga range, runs along the slopes country parallel to the main 

or sreaeee final rise at Lange Nok, and comes out on the trus plateau at 
‘ 


A. Tur Prarnav, 


‘The plateau consists of the Transvaal extension of the great South African 
tableland and two outliers, The boundaries of the ‘Transvaal from near 
south to Christiana, thence east along the line of the Orange River Colony and 
Natal to the town of Wakkerstroom, lie on this plateau, so that the Transvaal may 
be said to contain the north-east extromity of the tableland, The tableland slopes 

very gradually upward from where it enters the ‘Transvaal on the western border 
Bike alobads GC nboks: 4000 Sect’ bo ite sextaca edge’ 1a" the "nelghteatnnaTer 
Lydenburg, Belfast, and Wakkerstroom, whero it reaches an extreme altitude of 
‘over 6000 foot, 

The northern edge of the plateau entors the Transvaal between Pitsani and 
Lobatai, slightly to the north of Mafeking, thence runs cast just to the north of 
Ottoshoop, Kriigeredorp, and Johannesburg. Bending to the north after passing 
the sry town, it becomes strongly defined as it parses Middelburg and Belfast. 
From Belfast it stretches north, causing the plateau to make an arm, which forms: 
the Lydenburg district. Slightly to the north of Pilgrims Rest this 
meets the main eastern escarpment, which runs south in a most abrupt edge to 
ee, whee ere the colony of Natal. The highlands of Waterberg 

and Zoutpansberg consist of outliers from this main plateau, separated from it by 
the great depression known as the Transvaal Bush Veld, and from each other by the 
valley of the Magalaquane river. 

‘Though Kuropeana call all the plateau country high veld, the ‘Transvaal 
Afrikanders aro accustomed to use the term in a more restricted sense, and to apply 
it only to the very highest part of the tableland that lies to the east of the Natal 
railway line and south of the Delagoa Bay line, A line drawn south from Elands- 


border would fairly accurately show tho western limit of what the Boers 
“high yeld;" on the other sides it is bounded by the edge of the 
Curiously enough, the boundaries of this high veld are almost i 
those of the main coal-measures of the country. As this Boer division 
deal to recommend it, I shall follow it, and for purposes of description divide 
plateau country into— 
|. True High Veld. 
2, Middle Veld. 


1. True High Veld. 


‘The true high veld lies at an altitude of from 5000 to 6400 foot, and is the 
extreme castern summit of the great South African tableland. It has an east-to- 
west length of 120 miles, and a north-to-south extent of 100 miles. Approxi- 
mately, I estimate it to contain 14,900 square miles, As its boundaries are 
practically coincident with the horizontal coal-measures, i 
uniform character, and consists of rolling down 
with shore-growlng sweet grasses. 
edges of the escarpment. Wide 
broad hollows called “langtes,” 

Running water is rare, save in gle carries water either 





a 


jen” Th 





n“ ‘THE PHYSICAL PEATORES OF THE TRANSVAAL 
partlcalarly high, an sltitede of 100 fest abore the geseral level making a 
sotabie hill, 


Scattered frequently over the surface of the country are tbe depressions known 
no pane.” ‘Theen are hallow lakes having horizontal beds and no outlet ‘The 
largest pan in the country, Lake Chrissie, has o length of about 5 miles, and ix 
nearly a mile brosd. Its catchment area extends at lesst 3 miles around its water- 
Jevel, aud the height of ite watershed must be about 150 feet, The greatest depth 
of water In it is, however, not more than 10 feet. Many of the pans hold water 
all the year round, but some, again, are always dry, and even Lake Chrissie seems 
to be steadily getting smaller, the water at the north end having receded perma- 
nently more than 200 yards in my own recollection. 

In nearly all the pana the water is brackish, and most of the beds of those that 
are dry are encrusted with valine deposits, Some contain enough common salt to 
ropay working, and were regularly worked till the railway, by introducing Liverpool 
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galt at a lower price, rendered the lo 


the point of the eiiseuahag eth 
feature of South African « 

common in the horizontal Kars 
geological strata of all ages, It 
formed, and why they have not long si 
catchment areas. [n most pan 8 


Seland In its centre. No geologist 
of the difficulties presented by 
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working, ‘Tbe climate is absolutely healthy for man and beast, and ts one of the 
most invigorating in the world. ‘The temperature yaries from an extreme summer 
heat of 90° in the shade to sevoral degrees of frost in the cold winter's nights, 
‘The rainfall is at its greatest on the edge of the eastern where over 
50 inches fall in the year, but diminishes to about 30 inchos at Boksburg on the 
west, A fair proportion of this rain falls steadily on cloudy days, but heavy tropical 
thunderstorms are frequent. The occurrence of the rain falling as it doos in the 
autumn months is one of the greatest drawbacks to the country. In spring, when 
rain is earnestly needed to bring on the young crops and grass, it is often entirely 
wanting; and in antumn, when dry weather is required to mature the grain, useless 
rains frequently destroy it. The whole ‘Transvaal suffer from this dinad 
and as it is a most important one, I have attached to this paper a table giving the 
‘average rainfall registored at the different observing-stations in the Transvaal in 
the season 1904-05. 


2, Middle Veld. 


‘The remainder of the plateau, after the true high veld has been divided off, is 
often known as middle veld. It conslate of that portion of the tableland lying 
‘west of the Natal railway line. Though some portions of it, such as the Rand, rise 
to over 6000 feet, it may be said to lie at an altitude of from 4000 to 5000 foot 
above the sea. The westera portions, consisting of districts of Lichtenburg and 
Bloombof, lying for the most part on horizontal Ecca shales, approximate very 

‘in appearance to the true high veld. The main portion, however, consisting 
d older rocks, differs considerably from the country just desoribed. 
builts and vleys alternating still take up most of the country, long low 
and lines of hills known as rands make their appearance. Pans 
‘Tess frequent, and watercourses, either dry or running, are of common 
. ‘The rands and kopjea are usually covered with protea acrub, and 
‘the builts and Inagtes aro still bare of trees, the lower river-valleys aro often 
tly sprinkled with mimosa. 
‘of the middle veld are not nearly so good ax thone of the true high 
ia it so healthy for stock, Horned cattle do well, but sheep poorly ; 
summer the ditease known as horse-sickness takes its toll of all grazing 
agriculture, the soll, being derived from the older rocks, is richer than 
high veld, but, being more broken up by rock bars and more stony, is 

‘eo conveniently worked. ‘The rainfall is about 30 inches on the east, but gets 
‘smaller toward the Bechuanaland border. Toward the west, also, stendy rains 
ge betelaaen rarer, and tropical storme more frequent, 

‘Tho characteristics of the plateaus of Zoutpanaberg and Waterberg are similar 
to theabove, but, lying farther to the north, the climate is much hotter, and malarial 
fever makes its appearance even on the plateau. Endemic diseasos are very 
Meee acapuai hoist cattle, and practically the only stock that will live are 
the native broods of eattle, goats, and thick-tailed sheep, and of these the horned 
; have been almost exterminated in the last few years by epidemic plagues. 
: total area of the whole plateau ground in the Transvaal is, 
* to my calculations, roughly aa follows :=— 
= Square miles. 
True high veld 5 so ane 14,900 
Middle veld ou wees 18,800 
Zoutpansberg plates 
Waterberg 


‘Total 
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B. Stores oF THE PLATEAv, 


‘The slopes or descent from the plateau vary considerably in height and extent, 
being in some places precipitous and abrupt, as in the Lydenburg escarpment; or 
gradual, os in the section taken by the railway from Johannesburg to Pretoria and 
the north ; or, again, very much broken and cut up into outlying hills, as in North 
Lydenburg and Barberton. From Mafeking to Johannesburg the breadth of the 
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slopes is usually about 40 miles, and the ground falls in a succession of steps, each 
step being as it were held up by a range of hills that, being of harder rock, has 
resisted denudation and protected the ground on its upper side. 

The three main ridges are the Witwatersrand, the Witwatersberg, and the 
Magalies Berg, and an excellent view of them and of this description of country can 
be got from the higher suburbs of Johannesburg, such aa Parktown. The highest 
of these ridges—the Witwaters Rand—makes the watershed between the Indian and 





a characteristic feature of South African ecenery, 
‘The valley bottoms are well wooded with open-growing mimosa 
treog, the sides park-like with scattered timber, and the hills covered wi 


is the term used for the scrub mimosa forests of the low veld, ‘These 
are not often of great extent, but they contain huge timber trees, many 
over 100 cubic feet of timber, All the hardwood trees of the Cape 

ited in them, and formerly all the waggon wood used in the country, 
most of the farm and household timber, were cut from them. ‘The largest of these 
woodbushes or timber forests are those of the Pongola on the extreme south, and 
of Haenertsburg and the Woodbush mountain on the north of the eastern escarp- 
ment. These forests are very local, and begin liko plantations, with little or no 
loose timber outside their edges. Tho trees in them are either bree ae 
grow only in a dwarf form outelde their margins. The busboutters say the 
forest grows only where the sea-mist strikes and hangs on the mountain. One has 
but to observe the mountain for some time to notice the connection, for the mist 
appears first on the forests, and often hangs there for days when the reat of the hills 
are clear; but whether in reality the forests cause the mists to settle, or whether 
the mists cause the forests to grow, I am not prepared to state, 

Another peculiarity of these woodbushes is that eren in the smallest of them 
the flora and fauna are entirely different to those a few yards outside their 
boundaries, The woodbushes have their own animals, birds, flowers, and even 
butterflies, which are peculiar to the actual limits of the forest itnelf, and Ido not 
know of one antelope or other animal that frequents both the woodbush and 
the surrounding open country according to its humour, in the way that our 
European animals use both the woods and the fields. 

‘Though the slopes country is infinitely the most attractive in the Transvaal, it 
suffers from many disadvantages. It ia deadly for horses in the summer, neither do 
sheep do well. It appears excellent country fo 
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in some, such as Ohrigetad and Elandariver, has been known to 


For agriculture the wetual ground that can be cultivated is 
only of the narrow bottoms of the valleys, but such as thare is of it 


agriculture has to be on such a petty soale that one has to doubt | 
‘become an exporting district. 
‘The slopes surrounding the Waterberg and Zoutpansberg plateaus 


them represents, however, 27,100 square miles, and that, I think, can 
fairly accurate. 


©. Basewesr Country, or Low Veup. 

All the remainder of the ‘Transvaal, not previously described sltiaeaa or 
slopes, consista of basement country, or low veld. On the northern the 
plateau the typical low veld bogins at an altitude of about 4000 feet, but below the 
eastern escarpment the abrapt slopes continue down to 3000 fest, and St is only at 
that line that the characteristic appearance of the low veld begins, ‘The lowest 
portion of the low veld lies along the Portuguese border at less than 1000 4 
altitude, but so great is the similarity of this country that it is quite ik 
to recognize from a low-veld Iandscape whether one ia on the 
an altitude of only 300 feot or on the Bechuanaland line at 4000 feet, 
similar country stretches far away to the north and west beyond the bo 
‘Tranavaal. 

‘The whole low veld is fiat and covered with scrub bush, mostly of 
and thorn-bearing trees, Most of this bush is gnarled and crooked, and 
all purposes. A few varieties of the bush trees, however, grow big 
straight enough to make fencing posta and farniture woods; but, 
river courses of the lower parts of tho country, there is nothing that on 
timber. 

Low stony ridges and kopjes, mostly of the spitz variety, occur 
the low veld, and in places peculiar granite kopjes, consistlag either 
bare rock or of a pile of enormous loose blocks of granite, appear. 
fact, is the main country rock of the whole low veld. 

Water in this country is very scarce, Rain-water stands in small pans 
weeks after it has fallen, but otherwise practically the only water is fn the 
which, rising in the plateau or slopes, pasa through the low country on thts way 
to the sea. With the excoption of a few mineral springs, most of whieh are 
thermal, I cannot call to mind a single permanent perennial spring of any magei- 
tude in the whole low country. Small soakage springs are ‘mot with, 
but theee are often brackish and are not peroonial, 


cross this country. At Rhodes's drift, near Tu 
the end of the winter, though where i 
river at the same period. The Selat 














THE PHYSICAL FEATURES OF THE TRANSVAAL, 


‘Tux Waren Syerems, 


‘The drainago eystem of the ‘Transvaal is extremely simple, all the rivers of the 
country uniting into five before reaching the sea, They are— 


‘The Pongola. me 

‘Tho Vaal drains the greater part of the main plateau westwards into | 
Atlantic ocean. The Limpopo and ita great tributary, the Olifants river, carry 
the waters of the whole northern escarpment and slopes of the main ta 
of the outliers of Waterberg and Zoupansberg as well, into the Indian oc 
Komati, Umbelusi, and Pongola drain the eastern slopes of the plateau als 
into the Indian ocean, 

Both the Limpopo and Vaal haye similar characteristicn—carrying a huge’ 
of water in their summer floods, they almost or quite cease to flow in the 
‘This, coupled with the fact that both in the main courses run deep betwe 
banks, has rendered them useless in the past for either irrigation or | 
purposes, ‘I'he same causox have also rendered the eastern rivers 
factory as To a certain extent the tributaries of 
have been used for power purposes in the Barberton district, but with unifor 
unsatisfactory results, None of the Transvaal rivers are navigable while they run 
in the Transvaal territory, even for native canoon. 


Autovian Som, 


‘The absence of alluvial deposits of any extent is one of the most remarkable 
features common to all the rivers of the country. It would be difficult, if possible, 
to find « continuous alluvial flat of say 1000 acres in extent in any of the valleys 
of the country, and flats of alluvium even of more than 50 acres are most 
uncommon. Everywhere the soil seems made of rock decomposed in sit, All 
the rivers, even in the low country, run on rock bottoms, and the country rock 
outcrops everywhere. 

Geologists have noted that tho main features of the Transvaal landscapes were 
eroded in precarboniferous days before the laying down of the South African 
boulder clay or Dwyka conglomerate, I think that contention can easily be proved, 
and, moreover, this absence of alluvium and other evidence incline me to believe 
that very little of the denudation that we seo has been done in recent geological 
times. Over the whole eastern low veld a recent gravel wash is spread over the 
tops of the rises. In the Western ‘Transvaal, the Orange River Colony, and 
Bechuanaland, similar gravel beds occur high up on the rises and kopjes, In the 
bushyeld north of Pretoria in a long line of deposits of calcareous tufs over 
100 miles long. 

‘These facts would appear to indicate that 
recent geological times, and if so, the absence of 
have not yet been filled up by the denud 
for. This absence of alluvium has two im 
aro no great alluvial flats where irrigati 


Barberton and the low country were prol 
World, no considerable alluvial g¢ 
is it probable that any will be f 
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alluvium whoro only large quantities of alluvial gold could be oxpectod, The 
surface soil often contains nuggets and gold dust, but this appears due to the 
decomposition fn site of gold-bearing scbists, 


‘The last feature of the Transvaal to which I wish to attract attention is one of 
vital interest to the very oxistence of the country. Lallude to the 
and fountains, and to the evidence that one constantly hears and soes that the 
supply from theese has steadily diminished since the white man first settled {In the 
country, and appears to be still diminishing, 

Ts a country such as the ‘Transvaal, whore systematic scientific observations 
have only just began to be recorded, it is impossible to prove this drying-up of the 
country by figures. But there is abundant evidence, both human and patural, that 
tome such change is in progress, and my own experience bears out the evidence 
From Tull to Volkrust, and from Mafeking to Komati Poort, every old inhabitant 
‘of the rural districts can point out springs that have dried up, crecka that have 
ceased to run, and pana where the water has cither receded considerably or 


disappeared. 

‘Tho coramon belief to which I incline is, not that tho rainfall has diminished, 
‘but that, owing to the universal practice Introduced by the white man of burning 
off all the old grass every winter, the ground becomes hard-baked, and that tho 
rain-water, instead of soaking jn and etrengthening the springs, rans directly cff 
the surface and away down to the rivera, 

Tn a general paper such as this it is, of course, impossible to go thoroughly into 
ee eee en, bay bes bas mantis 3b 

‘hopes that attention and inquiry may be directed to an apparent natural change 
As ie es lips Rael daar eg 


ADMIRALTY SURVEYS DURING THE YEAR 1905. 

‘By Rear-Admiral A. MOSTYN FIELD, F-R.8.,, Hydrographer. 
Txpme the orders of the Lords Commissioners of the Admiralty, eight of His 
‘Mojesty's vensels, with throo small hired voasels, manned by an aggregate of 30 

and 747 men, bave been employed on hydrographical survoys on various 

at home and abroad. 

‘A naval officer, assisted by officers of the Royal Naval Marine, has also beon 
ed, with the sanction of the Admiralty, under the Indian Government, in 

of tho surveys in Indian waters. 
detailed report of the labours performed by each surveying ship has been 
prepared, and, in accordance with custom, has been presented to Parliament. The 

fs a brief summary -— 

the progress of hydrography, and the constant employment of 
‘our own and foreign surveying vessels in many parts of the world, tho requirements 
fnerense tore rapidly than the advance of surveyr. During the year 


1906 no less than 522 rocks and shoals which were dangerous to navigation were 
reported and notified to the public through Notioos to Mariners; 1129 miles of 
eoast-line have boen charted, and an area of 4295 square miles has beon sounded, 
On the Best Coast of Kngland, various re-examinations of the Thames estuary 
‘were carried out. Considerable changes were found to have taken place, Some 
work was aleo dene at Harwich and Lowestoft. 
No, L—Jurr, 1906.) 
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On the South Coast of England, at Reese ee eres 


, Fishguard bay was resurveyed. 
Seotandy tho eesrvey ofthe Sound of Mall wa resumed 
mile east of Lismore lighthouse to Ru Peonygown. The 
the sound and Tobermory harbour wore triangulated and 


Td Vin. Orde’ Seo, ‘PU rll nd ta’ Wovkrny’ kod ey Souter nes 
On the Newfoundland coast, a farther search was made for the reported bank 


such disturbance was found, but the Flowers lighthouse was found to be wrongly 
charted, 

‘On the West Coast of Africa, the Liberian coast from Manna river to Monrovia 
‘bay was resurveyed, plana being made of Cape Mount and Monrovia bays. 

A reported shoal of 6 fathoms, 27 miles north of Cape Barbas, was unsuccessfully 
searched for, 75 square miles being sounded over without any indication, A 
farther attempt is being made to determine with more certainty than on the 
previous oxamination in 1871 the relative volumes of water pouring in and out 
of the rae Sees at any one time and also at different depths. With 


manner as to connect euierall peevioal oivaye hie Rgeria the archipelago 
Tying between the east coast ero d it of Georgia, the 
special area for work’ 

line between the United States 

‘Stuart ielanda, 


mt Booby bout at the entrance 
sl ida 49 Che Brothers 





eran tiscaret tensst ta) tas tke vee sien et Ml Ronco 
island, lylog between North Passage island and Rougat bay. 
During Department has published 110 new charts 


printed for the requirements of the Royal Navy, for Govornmont Departments, 
‘and to mest the demand of the general public, has, during the year, amounted 
to 689,920, 


REVIEWS, 
ASIA. 
‘Tne Fan Easr rx 1005, 


"Tho Reshaping of the Far Bast." By B, 1. Patuam Wenle. London: Macmillan, 
1905. Two vols, pp. x¥., 548; x, 535, With a Map, 


His previous book, ‘Mancha and Muscovite,’ compels the reader to defer to Mr, 
Patnam Weals as an authority on Far Eastern questions. ‘The present largo 
work is of peculiar interest as containing a very close study of political situations 
and questions written with a mind unaffected by the actual signature of peace 
between Japan and Russia, for it dates from the pericd of the war itself. As 
MEN Sret i es6 politcal shptere’ whieh cevapy part: ot” the ‘rt ond 
tho whole of the second rolume, one obtains such Interesting analyses ax the 
eon ‘of events if the war should be carried to the point of oxhaustion, 
up toa certain point in the war itself, It is unnecessary 

pais ‘here into these chapters; it is sufficient to remark that the book, 
from this polot of view, is valuable, not only as an expert expression of opinion, 
bat as a history of events which precedod the war, for there are both an 
ftrodictory historical chapter and a number of appendices giving texts of 
‘conventions, and so forth, of the decado before the publication of the 
ore The outstanding chapters of the first volume furnish a description of some 
‘of the author's journeys in the Far East. It is a matter of opinion whether the 
amociation between these two sections of the work is entirely happy. Tho 
introduction of the reader into the proper atmosphere of the subject is the purpose 
of ‘this narrative, which is perhaps, howovor, barely sufficient in itself. Never- 
the journeys described are extensive, and the narrative full of interest, A 

u the Yangtso, Journeys on the unfinished Hankow-Peking railway, the 
railway, and the Japanese line between Pasan and Seoul, with a 

} Fapan iteelf, are found in these chapters of travel, which are not 

© far na they go, in the presentation of the geographical enviroument of 

in these Iands, Wo who read are fully impressed with the vast 

“that awnita development by the opening of communications ; we 


rn lessons as that the Hwang-ho seta a natural boundary 
t Hands, ns it were, of different characteristics, and we meet, incidentally, 
3 








the ond of the thirteenth to the seventeenth century A.p. It exists in the shape 
of fragments of Nankin china and other well-known Oriental fabries, and the 
Museum. 

‘This discovery gives the death-blow, as the evidence stands at present, to all 
theories, based on observation of the layers of débris from which these fragments 
came, which refer those layers to an earlier date than that of the fragments them- 
selves. It supersedes all a prior’ arguments from the appearance of soapstone 
‘beams, carved birds, and other works of art; and in the event of any one wishing 
hereafter to revive any theory of an earlier date for these ruins, it puts the onus 
probendé on him. 

Tn threo points, howevor—and one of these is crucial—Dr. Maclver’s argument 
does not yot seem quite flawless, and if, as we may hope, be finde some later 
(SN, alain gin nae dhe 


ne. 

‘In examining the great kitchen-middon at Dblo-Dhlo, ome could wish that he 
‘Texd—to nse bis own words— observed the excavator's primary axiom, and dug to 
‘bed-rock.” His inference that “as no distinction whatsoever could be observed in 
‘the character of the doposits found in the several lovels down to that point, and 
oly a very slight depth remained below it, there can be little doubt that the 

ea ive,” was a very natural one, and no doubt he did all that 
‘was possible In the time which he allowed himself at Dhlo-Dhlo, But it is open 
‘to the critic to reply that it is precisely the oxistence, at Zimbabwe, of a thin 
“a different character, at the bottom of a long sequence of uniform strata 
makes him qualify bis conclusions on that site as he does, “I must frankly 
ee ere ce. 64), “that Lam unable to decide whether this layer is older 
hat foundation or contemporary with it. On the one hani, it might 
placed there ax a bed foe the foundation; on the other, it 
‘been the kitchen midden of an earlier settlement.” Bat, in the latter 
ty which settlement do the stone walls belong? ‘There is no evidence that 
followed cithor stratum further than up against these walls, What 
layer were sibsequently found to be of the “ kitchen-midden” type, 
up against the walls, which he attributes to the later stratum? 
jpotsible conclusion would be that the walls existed already when the 

was being formed. 
Ths same critic might add that the stress which Dr, Muclver lays on the 
4 identity of modern Kaffir pottery with the pottery from the lowest layers 
‘im (p. 63), and apparently algo at Dhlo-Dhlo (p. 45), might easily 
im to the conclusion that culture hero had been practically stagnant ; 
this boing #0, the depth of the deposits affords practically no evidence as 
“Of ite lowest layor, unless tho rate of deposition can be determined 
p tly. And as it happens that he has omitted to mention the 
‘absolute or relative) at which he found his fragments of sixteonth- 
cin chins tn this kitchon-midden, we are for the moment confronted 


errs, the date of Dhlo-Dhlo does not depend primarily on the 
‘this kitchen-middeo, but upon Nankin china of the sovontoenth 
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entry aba eee Sine tt 
opinion (p. 48), “ beyond all question contempurary 
ever laid at Dhlo-Dhlo." As this is a point upon which criticism will certainly 
wiloomonetin totes tae seen’ lee pl ae 
evidence on which he bases this assumption. It is a pity, also, that 

‘ho dates these fragmenta of china “to the seventesnth 
Sea AAR2), his to, “but I have not geen the original.” 

we been arranged, 


Bone asics Grin eon acae might arise is in the case of * 

15” at Zimbabwe, where the  medimval Arab glass and Nankin china") 

not found by Dr, Maclver himpelf, but by a previous pinnae 
Exactly were it was found is not stated; but in any caso it was apparently not, 
aa at Dhlo-Dhlo, teow the cement floor, but in the cement mass which stands upoo 

that floor, It is quite true that the kind et pottery. whiatt Mrareto tae 
Makalanga, and which is, in fact, exactly like modern Kaffir pottery, found 
below the coment floor, in the lowest layer which contained plese 
But (1) the likeness of  Makalanga” to“ Kaffir” pottery only proves as 
to relative age, if wo know the rate at which culture was changing in 0 
(2) at Zimbabwe, ex Aypothest, culture was not shenging x the aieiosaae manana 
like ;" and (3) even supposing slight changes were discernible, the objects in 
\qeeaMion | een lower down in the series than the lowest possible level of the 
Nankin china, and consequently are not dateable by it. Once ee ee 
qualifications, and the value of the Zimbabwe evidence becomes: 

‘These, however, are merely formal defects in an argument whick is | 
conclusive. ‘There can be very little doubt, after Dr. MacIver's work, that the 
Rhodesian rains are of latish mediwval date ; and that consequently the Portuguess 
records are good evidence as to their probable maker, as they are in any case for 
vome of their earlier (if not for their first) inhabitants. This granted, the 
Portuguese records tell their own story of gold-working Kaflirs living im walled 
towns and trading with the Huropeans from the coast, but otherwise undifferentiated 
frow other South African 

It is probably only a slip of the pen which makes Dr, Maolver aay on p. 6+ 
that “it was the same race which deposited the rubbish and which built the 
hut above it, for precisely the same objects are found within both.” If this 
wore £0, the similarity botwoen these objects and modern Kallir objects would 
prove identity of race between the modern Kaffir and the builders of Zimbabwe; 
yet part of Dr. Maciver's theory is (p. 58) that some one of those “terrible waves 
of devastating conquerors which have swept over South Africa periodically, ax 
long as we hare any knowledge of its history, may have blotted the inhabitants 
‘off the face of the earth and left the city to fall into rains;” and he gives 
historical instances of such raids in 1670 and 1602 (pp. 102-3). Clearly, what 
he moans is not “ the same ruce,” but “a people of identical ext!furre.”” 

One final cavil. 'Vhe descriptions of the excavations would have been easier to 
Dillow It the exact tn and extent ofthe trenches had been shown, x Ase 


HISTORICAL GEOGRAPHY. 
History or Canta 
“Die Reformation der Kartographio um 1700," Von 
facsimile Maps. Munich and 
No period could be pamed more important for t] 
that which formed the borderland between the seventeenth and sighteonth 
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determining longitude by observations of Jupiter's satellites, attempts had been 
‘made to evolve some sort of order out of the existing chaos. The tables of 
Poritions industriously collected by men like Kepler, Vareniug, and Riccioli show 
improvement. ‘Thus apart from Constantinople, the longitudes 

European places only once show an error of more than 1°, 


igued by Kepler to 
‘The map issued in 1630 under his auspices with the ald of bis friend Eckebrecht 


urkable Maps:' F'. Muller, Amsterdam, Part 2, No, 8) is noteworthy for 
‘comparative accuracy as regards longitude, though this merit has not, Dr, 
points out, been sufficiently recognized. When ance the tables of Cassini 

bad supplied the needed facilities, further progress was nesured, and that 

ance, now at the height of her political power, took the lead in the reform, 
| instance out of many of the impetus given to geography and allied studies by 


conqueste, 

The new data obtained through the labours of the French academicians— 
, Picard, De Ia Hire, and others—were at first incidental to more strictly 
work, but reliable longitudes were gradually accumulated, while 
‘the surveys for the now map of Hrance led to progress on geographical lines, ‘Tho 
expedition for the determination of the longitude of Cape Verde in 1682 was the 
by the academy for purely geographical purposes. The work of 
fe jalso belped, and the Connaissance des Temps could report in 1601 that 
109 fixed positions were available, The firat modern map, that of 1682, was 
‘constructed on the principle of reducing all the old longitudinal distances in the 
deduced from such newly fixed points, and the result was on the wholo 
‘Satisfactory. Only twice more, before Delisle, was any practical attempt made to 
‘utilize the new material—in the ‘Neptune Frangois,’ and in the maps of Nicolas de 

‘Fer—in tho latter case with but slight success. 
‘Whe Inst part of the memoir puts forward in clear relief the achievemonts of 
Doliale, who was ablo boforo his death to completo the task he had eet himself in 
‘his labours. Dr. Sandler discusses his methods and showa how they 
Jin the accuracy of bis results. Tho accompanying portfolio of repro- 
iptions supplies an excellent means of testing the latter, the true outlines of 
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the continents being shown above the facsimiles on 
Sandler shows throughout a full knowledge of his eubject, and is to 
on the achievement of an excellent piece of historical work. 


THE MONTHLY RECORD. 
EUROPE. 


‘The Eruption of Vesuvius.—Among the earlicet west to it nin 
after the late croption was Dr. Venturino Sabatini, of the Reale Comitato g: 

gico d'Italia, from whose report the following authentic description of the o 

and its results, sont to us by Dr, Peucker of Vienna, bas been taken. ‘I'he 
eruption brought to a close a phase in the activity of the voleano which bad lasted 
thirty years, during which period the crater formed 2 ee 
filled by the quiet welling up of lava in the interior, only a fow of 

making their effects visible externally, though in course of time the ap of 
material changed the profile of the summit considerably. Between 5 

on April 4 fissure opened on the south-eastern aide of the cone at an altitude 
of 3600 feet, an avalanche of blocks of all dimensions destroying the Albergo 
Fiorenza, whilo a narrow stroam of lava flowed down a gully of the mountainside, 
At3 p.m. the small lateral cone fell in, and a dense column of smoke rose abore 
the crater, black ashes falling at Naples in the evening, On April 5 @ second 
fissure opened at a lower level, and a lava-ttream flowed 2) miles to within some 
500 yards of Bosco 'Trecasc. On the 6th a still more copious stream poured forth, 
and by midday of the 7th had approached to about 500 yards from Torre Annun- 
ziata, By the evening the main crater began to hurl out huge white-bot blocks, 
with the accompaniment of loud detonations and flashes of light, while at the 
same time a rain of lapilli and ashes began the destruction of Ottajano and San 
Guiseppe. Earthquake shocks wore felt at Naples and elsewhere. Oo the Sth 
the ashes, which continued to fall in great quantities, were reddish-groy, instead 

of black as at first, and were somotimes so dense as to form a dark pall, rendering 
artificial light necessary in the daytime. ‘his cloud extended to a distance of 
100 miles, while a fall of ashes took place at Venice, Paria, ete. A rough ealou- 
lation places the total amount of ashes and Iapilli which fell at 85 million eubie 
metres, the place most damaged being Ottajano. ‘I'he lava-streams occupled a 
sector of 30°, and evidently had their source at various points of the crater. ‘The 
three principal ones reached a height of 10 to 12 feet, and in places double this 
amount. This lava was very rapidly disintegrated, probably because it was formed 
of a chaotic mixture of irregular blocks and fragments, As regards the more 
general results, Dr. Sabatini points out that, while lesser outbreaks increase the 
height of the volcano, a catastrophe like that of April last tends to lower it. 
‘Whatever may have been the caso in 79 a.n., we know that this was the result 
in 1631 and 1794, when the cone appeare the eruptions as if truncated. 
Similarly, the pointed profile of March last exists no longer, and the present height 
seems below that of the crater of ough the reduction does not probably 
exceed 330 fect. Besides this, the whole form and bre of the surface 
of the mountain have been change 

sections of the crater wall fallen 

with a thick layer of ashes, Th 

and, owing to thelr loose nature, were 

into the air by the wind. Excopt 
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ice-free land in the east and south. 
youngor Ice age, descended the four principal valleys 
pup, SWO great composite ice-flows. ‘These, during the period of 
2 themselves into different smaller glaciers, Finally, there were 
‘cirque-glaciers, as to-day there are only snow-beds, lasting through the 


f the German Census.—The results of the German census, which 

mm on December 1 last, represent the total population of the home empire 

i183 persons, an increase of over 47 per cont. since 1871, and of 752 

cent, dirice the census of 1900, A study of the distribution of the increase 
the various parts of the empire shows that Prussia, with nearly two-thirds 

B2 the total population, has grown ats greater rate than the rest of 

y; increase in the number of its inhabitants during the past fire years 
being ‘pereent. Growth has been most rapid in the three western provinces 
1 the valley of the middle Rhine—Westphalia (13°50 per cent.), Rhineland 
per cant,), and Hesse-Nassua (9°07 per cent.}—which, with an area of 

ian one-fifth of that of Prussia, contains nearly one-third (12,124,052) of ita 

Th tho county (Rogicrungs-Bezirke) of Potsdam there has been an 

iy rapid increase in the population, the number of inhabitants being 
27,853, or 20°66 per cont, more than in 1900. The city of Berlin, 

ou of which is enumerated separately, had last December 2,040,222 
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‘the first methodic excavations, but, from want of funds, confined to the immediate 


all the same continue to turn to account, as 
@ stone quarry, the city hallowed by great memories and sung by national posts. 
‘Do Prof. Schulten has been reserved the merit of rescuing for the world the 


Glaciers—M. J. Shokalaki has collected notes on glaciors within 

Empire made by travellers during the years 1902 and 1903, and has 
them in the Jzvestiye of the Russian Geog. Soc., vol. 40, No.4. Tho 

(Basti bre Onacarsh; the ‘Tian-shao, of Munku-Sardik, and the Ala-taus have 


ae neighbourhood of Verni, measuremonts of the movement 

fos were made by Mr, 8. ¥. Dmitriyef in the month of August. ‘fhe ice 

214 mm. (about $4 inches) in twenty-four hours, and at this rate it would 

take not less than forty-five yenrs for particles of the anowfield to reach the foot 
of the glacier, 

Dr. M. A. Stein's New Expedition to Central Asia.—Dr. Stein, whoee 

‘excellent archmological and geographical work in Central Asia is well known to 

readers of the Journal, has just started on a new expedition, with the object of 

extending his researches in the same region. Dr. Stein's project, though only now 

‘definite shape, was formed some two years ago, before any of the expeditions 


it to the proposed resumption of work. It was, however, necessary 
‘that, before starting once more for Central Asia, Dr. Stein’s official report on the 
‘results of the earlier journcy should be ready for press. Thus, although the 
of the Government, and a generous grant towards exponses from 

the trustess of the British Museam, were obtained, it was only on the final 
completion, a month or two ago, of that report (to be published by the Clarendon 
‘Press under the title ‘Ancient Khotan") that ho was able to bring his long- 
‘meditated project to a head, Dr, Stein is proceeding to Chinese Turkestan vid 
Chitral, Wakhao, and the Pamirs, and he hopes to resumo his explorations along the 
Southern edge of the desert, afterwards extending them further east towards the 


by the services of Rai Ram Singh, the native surveyor who accom- 

panied him on ae former journey, which have again boon placed at his dispoeal by 

‘the Survey of India Department. Writing from Sarhad in Wakhan on May 19, 

Dr. Stain reported that, in spite of the abnormally heavy snowfall of the present 
Seated the difficult Lowaral pass (10,200 feet) on May 4, * 

‘is likely to romain. closed for normal traffic far longer than usual. 

bis rapid march through Chitral and Mastuj, he had made an interesting 

ee Buddhist rock-carvings, survivals of Indian architectural orna- 

aad pre-Mohammedan sites, including that of t Ke chief settlement 

_8f Mastuj, nientioned in Chinese annals. Since the pacification of the 

“country, the incipient pressure of population is leading to re icooomtene of 
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patches of arable land in places where cultivation had ceased for 


carly 
the ancient forte, etc, which still survive. All who are aequsinted with 
previous work will fool confideat that valuable results may be o 


in Asia Minor—The Austrian 


a pada any mage tape poas it 

carried out by Dr. Alfred Grund, of Vienna. In the territory of y 

the Kuchuk Menderes, or Little Moander, the archwologists | 

Uighted upon traces of advance of the ccasts within historic times 

‘the extraordinary distance of 5 miles, Dr. Grund has now, in general, 
authenticity of tbis finding. On the other band, by 

the sequence of the epochs at which the respective advances Dappemads DE! Grand 
‘has notably supplemented the discovery. ‘There is no longer any deposition by the 
river; on the contrary, the river empties its alluvium into the Adgean sea at 
Gulf of Scalanova to the north-east of the island of Samos. ‘here the 

seized und dragged into the coastal curreot. ae ee 
purely marine agency, through the formation of new beach-walls. Nearly 2m 
above its mouth the river begins to run between such marine beack-walle, 
examination of the ancient building-works, in their relation to the different types 
of ond Siro, it he St Cnt som hn bate 
the accretion of nee must have eon afieaben. solely by (ho agency of the 





i 


Tels Wi aa wetlamen of Baken ta’ ha cutara (fueien 
‘end of the second century 2.0. In favour of this writer's view 


ne 


hee ‘Mr. Thorons thinks that in anciont times the wholo 

far south as Sistan was, in fact, “Scythian,” a term which 

goaerally of people of nomadic babits. Mr. Thomas notes that 

peseeip kad cloah toe essen aka ca' wee nctbcag ean baba 
reached by a totally different line of argument, 

‘The Russian Expedition to the Khatanga.—This expedition (Journal, 
vol, 25, p. 56; vol. 26, pp. 86, 332), bas completed its Jabours and returned to St. 
Potersburg. Its result has been materially to alter tho delineation on the map 
‘of the courses of the Khatanga and its branches, and of the various lakes of the 
‘Tegion, some of which have no existence as hitherto shown, Ethnographical and 
woological observations have aleo been made. 


AFRICA, 
Condensation from South-East Clouds on Table Mountain.—Woe alluded, ~ 


fm year or two ago (rol. 24, p. 98), to experiments carried out on Table mountain 
yy . Marloth 


ares of vegetation the onter row of plants might screen those bebind 
cineet their action. Further experiments havo, therefore, since been mado 
and are described by Dr. Marloth in the Transactions of the South African Philo- 
sophical Society (vol. 16, 1905, part 2), Several gauges with reods wore employed, 
‘one being placed in the open as before, while others were placed in the midst of 
closely growing bushes or reeds, The results proved that, while a considerable 
g efiect is exorcised by the outer rows of bushes, especially during short 
yeti the quantity which did reach the sheltered gauges during 
of south-east clouds was far in excess of the total rainfall for the 
‘corresponding period. It is not, however, correct to agsume that the difference 
‘between the records of a gauge with recds and one without is wholly duc to 
pecameiation’ty the reeds, for it was ascertained that during rain the gauge with 
_ reeds collects much more water than the ordinary one, but that the most pro- 
Peat eiference occurs during misty ral, which shows how effective vegetation 
ii an compared with bare ground in capturing moisture apart from real rain, 
‘Dr. Marloth endeavours to show by calculations that the amount of molature 
‘available in the south-east clouds must be far more than many miles of reeds 
pre ie the soaking offect of these clouds being exceptionally great as 
compared with those from other quarters, 
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Population of Morocco.—In the May number of Za Géograpive appears an 
{ntoresting series of extracts from a number of letters that have been addressed to 
a member of the Paris Geographical Society by Captain N. Larms, a Froach 
officer who has been detached for sorvice in beepers spit 
chosen this means of making known the results of a very careful 
has mado into the size and distribution of the population of Morocco, 
estimates have differed greatly; the totals adopted oy Eokioone 
8,000,000 and 6,500,000 respectively, exceed some enumorations and are gr 


to approximate more closely to the truth than 
estimates todo. He distinguishes icwon nad islet of MT 
Morocco, from Tangier to Mogador; (2) the Atlas-Riff 
included the valley of the Muluya draining into the Mediterranean ‘and! 
of the Sus descending to the Atlantic; and (3) the Saharan borderland, 
people papacy enepeapper papery si 
be described in general terms as a fertile, well-populated country; but bi 


one the country will appear two or three times as rich as along the other, After 

carefully estimating the population district by distrlet, tribe by tribe, elty by ei 

Captain Larras has arrived at the conclusion that the number of inhabitants in t 

region is about 2,200,000. As regards the mountainous zone, the diara, or tribes 

of the dir, i.e, of the country at the foot of the Atlas, oooupy fertile lands, and are 

fairly rich and numerous; but among the mountains the valleys are narrow and. 

afford shelter to only a vory scanty population living in the clr (singular char), 

or unfortified hamlets which line the river-banks, ‘Thus Captain Larras estimates 

the population of the Atlas-Riff country at no moro than 1,500,000, and adding 

200,000 inhabitants for the valley of the Muluya and a like number for the 

Wad Sus and the country stretching south as far as but not including the Wad 

Draa, he arrives at 1,900,000 as the total population of the second of the three 

regions he distinguishes. ‘The third region, stretching from the southern slopes 

of the Atlas into the Sahara, comprises the valleys of the Wad Draa, the Wad 

Ziz, and part of the Wad Gir, Save for a few nomad and robbor tribes, the 

inhabitants of this region are collected in the kswr, or fortified villages along the 

ines of the streams of water that flow above or below ground. ‘To the basin of 

the Wad Draa Captain Larras assigns a population of from 100,000 to 250,000; 

to the basin of the Wad Ziz (including 1 

the Wad Gir, together with Figig, from 

estimate, the maximum figure for 

Morocco is under 500,000, so that 

Larras the total population would be at most 4 Contenting himself with 

the conclusion that the population of the country lies somewhere between 4 and § 
v1 that the right number is 

nearer the smaller total, Itis to be n 

study of the question Captain Larras dec! 

heavy infant mortality and the number 

‘of Morocco ought, under no worse con: 

nineteenth century, to be on the increase. 








important journey of Baron Erland Nordenskidld, a synopsis 
‘and a table of the political dirous ot r 


tion of altitude and the work of erosion. This is not necessarily so 
immediate a might at first sight appear, for, however clearly the actus 


able areas, and to the fact that the greatest altitudes of all commonly lio t 

the contre of the range or of its individual groups, and these points a 

emphasized by tho atudy of distribution of altitude in the Alpe. 

inclined to attribute these facta, in the main at least, to the work of 

ing out how generally the highest summits are found just where the base 

erosion (which may be taken, for various parts of the Swiss Alps, aa that of the 
different lakes receiving the drainage) is itself highest or most remote. 
relation may scom a moro or less obvious one, for it is evident that, after the first 
elevation of a mountain range, erosive agencies will act with greatest force from 
the outer margins, thus lowering the outer parts first, and bringing sbout @ certain 
regularity in the ultimate arrangement of the relief. But as greater prominence | 
often given, especially by the adherents of the peneplain theory, to other pe 
causes, suchas the warping to which the old denuded surfaces is supposed: 
have been subjected during uplift, it is well that the possible sufficiency of erosion 
to explain the facts should also be kept in view. In a recent note in the 

of the Amerioan Geographical Society (suggested by the paper of Mr. Daly, 

in the Journal, vol. 26, p, 565), Prof. Heilprin expresses doubt as to the 
prevalence of the areh-form in mount get, bat, while asking for 
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oposite, wave-measuremente, and so forth, and the route has been chosen 40 ax 


(known for his work on Samoa), have sailed in the Planet, which reached 
im May. ‘The further route will lead by Colombo, Batavia, and Amboyna 
Bismark archipelago, and, after surveying for a time in the latter, the ship 
make a cruise to the Carolinas, Mariannes, etc., special attention being carota 
the deep channels which exist to tho oast of the Philippines and Mariannee, 
The Planet ts provided with special apparatus for photographic surveying. 
GENERAL, 

‘Testimonial to the late Hydrographer.—It has been decided by the friends 
of the late Sir William Wharton to establish a memorial in the form of a fund, 
the annual prooseds of which aball be given, like the Beaufort ‘Testimonial founded 
im honour of a former hydrographer, to the officor who has passed the beat exami- 
nation in mathematics and nautical astronomy for lieutenant in his year, Qontri- 
ations towards this object are received by Messrs, Coutts & Co,, of 440, Strand, 
aud if the fonds collected admit, it is proposed to give in addition » medal with 
a bust of the late hydrographer. 

Dr. von Neumayer.—Tho roteran German scientist, Dr. Goorg von Neumayer, 

director of the Deutsche Secwarte, who since his retirement bas taken up his 

‘at Neustadt, in the Palatinate, attained the age of eighty on June 21, and 

the occasion was made the subject of an intereeting celebration by his many friends 

and admirers, Tho celebration took place on June 16 and 17, the “ Festrede” 

delivered on the latter day by Dr, S, Giinther of Munich, while a dinner was 

Tater in the day. It is proposed, if sufficient funds can be collected, to found 

‘a “Stiftung” for the encouragement of rosearch by young goographical students, 

| while arrangements may possibly be made for the painting of n portrait of 

Dr, Neumayer, to be placed in the Historical Museum at Speier. 

of French Geographical Societies will 

| be bell this year at Dunkirk, tho session being opened on July 29, The Geo- 

| graphical Society of Dunkirk, ia whose hands are the local arraugemeats for the 

of the meeting, will at the same timo celebrate the twenty-fifth 

auniversary of its foundation. An invitation to be present and to contribute 
Papers or discussions, is cordially extended to members of our Society. 

Inter Seismological Association—We are informed by Dr. 

Garland, the director, that the central bureau of this association, founded at the 

Earthquake Conference at Strassburg in 1903, is now fully 


Etloal 
ah and the fee charged is about four guineas, All wishing to attend the 
s instructed to apply at once to the Oceanogtaphical Institute of Bergen 


No. ee @ 
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OBITUARY OF THE YEAR. ¥ 


‘Tax following is « list of the Paes eh tare ing he 5 
1906 (April 30) :— 
Joms Avams; Sir A. J, Avpentay; W. J. p'l. Axpnews; 
‘T. J. Bazxaspo; Dr. Aurxep Baroy; Avexaxven Broo; De $ 
G. ©. Bonras; James Boxwiox; Major W. ‘A, Bounsous ; ‘ 
Admiral Lixpesay Barse ; Captain R. J. W. Bristow; G. We 
James R, Brows ; ‘J. Rosstnt Boortasn; A, H. Cave ; Tiomas CaRnsyrE j 
Cavacum. ; Tous Conex ; Captain Cuaup Cuaux; Hxxnr Cutrvoxp; Admiral 
the Hon A. Oocuaxe ; BH. Hanrxn Curwe; A. ©. 8, Duarze;— 
Deas; Sir Movxrruanr E. Guaxt-Dove ; re A. Evaorrr 
Fuxaise; Jony Beacu Frevrer; Colonel Sir Joux Fanguaanson ; 
Fisuvex; Lieut-Colosel A. Fiz; ‘Sic A. C. Guxcony; Sint OE 
Gascorayn ; Tuomas Green; F. GasKELt; S. H. Hixon; J. MoAuen 
Rey. H. W. Hussey; F. J. Honsiman ; Hexny Groror 
L. HL L, Innx; N. Lrorp Jowns; z M. ©. Jomseron ; J. W. 
Powe, Kiso; Puauir Kina; H. F, Keer; J.P. Kare; P.O. Dregne; 
Colonel A. B. Lopen; Rev, J. R. Laxorua; Commander W. M. Larwas; 
Mansuaui; ©. E. Marazwe; E. M. Maxco#0; Captain W. D. Kawai 
D, 8. McCuxax; ri Bice: G. Pisin i. G. Pansoxs 5 FAP. Puou; M. E 
©. 8. Rouxpmnt; Jomx 
Grav A. Sema 
Dr. J, F. Srewarr; Rev. Hasxerr Swrru; James Texs; Caanues Twrre 
W. Torxat.; Covrrs Tuorrsn; Ronser Tavion; Mronaxt Wiis; Major 
you Wissmaxn; G, A, Wirr; Lieut. G. M. Wareinn; Captain J. Wises; 
Admiral Sir Wad. Wuarroxs ; Sir Cuances Witsox ; Georox Wenrrn; Captain G. 
Winniama-Feremax ; Noumas Waroexr, 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1905-1906. 
Anniversary Meeting, Moy 21, 1906.—The Right Hon. Sir Gronae T. 
GOLDIE, K.0.M.G., D.0.b., LLD,, ¥.R.8., President, in the Chair, 
‘Tne Secretary read the Minutes of the last Anniversary Mooting, which were 
confirmed and signed by the President. 


The Secretary read a list of the newly elected Fellows, and annotposd that 
thore were eleven candidates for election. 


Exxortoxs—C, 4, Barron; John Arthur Cooper; O. 8. Crewe-Read ; Thomas 
Henry Davies; Arthur Wesley . 
gerald; Captain Arthur St. Leger @ omas Hamilton; Joke ‘Hastings; 
Hyam Marks; Dr. William Mich 
Mumm ; Captain John W. Mi 
Schomberg ; Captain E. de 

‘Tae Presewr, 

The Paxsroexr (adds 
M. le Baron, the Foun 
awarded, with the approval o 
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and as this savant, who is of advanced age, has been unable to come to England, 
His Excellency the French Ambassador has been good enough to depute you 
‘tho medal and to cause it to be conveyed to M. Grandidier. You, 
Jo Baron, are awaro that M. Grandidior is one of the leading scientific men of 
and that he has rendered special services to geography. From 1967 to 
‘he travelled extensively in the Argentino, Bolivia, Brazil, Chile, and Peru, 
in India and Ceylon. Since 1865 M. Grandidier has devoted his life to 
exploration of the island of Madagascar, and to the publication of 
this exploration, which include physical geography, geodeay, geology, 
history in all ita branches. His explorations enabled a valuable map 
be made of the coast of Imerins, und of the esntral province of the Hova king- 
In he began, with the co-operation of various savante, the publication 
his great ‘Histoire Physique Naturelle et Politique de Madagascar,’ which, 
when completed, will form over fifty large quarto volumes, Altogether M. Gran- 
didier’s Iife-work has been of the highost value in acientilic geography, aud it 
forms the basis of our geographical knowledge of the island of Madagascar, which 
covers an area considerably larger than that of F'ranoe itself. M_le Baron, in the 
Pursuit of knowledge tho Royal Geographical Society admits no distinction of rice 
or nationAlity, but I think we may be permitted to feel especial pleasure {in con- 
this modal on the citizen of a country which has always been so thoroughly 
in the vanguard of geographical exploration as has been France. I now have the 
honour, M. le Baron, of banding you the Vounder’s Modal of the Royal Geo- 
lical Society, and 1 beg you to be good enough to transmit it to M. Grandidier 
‘our best wishes. 
Baron Clauzel briefly acknowledged the medal. 

The Pursipenr: Dr. Robert Bell, tho Royal Geographical Society, with the 
of Hix Majesty the King, has awarded you the Patron’s Gold Medal, 
You bave been, until recently, the acting director of that Geological Survey of 
Canada which has, amongst its varied labours, done such magnificent geographical 
work in the Dominion. During forty-five years of ficld-work you have explored 
or mapped out so many areas of Canada that I have difficulty in reciting or even 
recalling more than the leading features of your varied work. Your surveys or 
explorations include the Gaspé peninsula, the coast of the Labrador peninsula, 
part of the coast of Baffin Land, and also of Hudson bay with some of its large 
islands, lakes and rivers innumerable, including the Nelson river with its tribu- 
taries, and the north shore of the St. Lawrence, You were in all the expeditions 
sent by the Canadian Government to Hudson strait and bay, and you were the 
goologint and naturalist of the Neptune, Alert, and Diana Expeditions. I under- 
stand you havo writton over two hundred Reports of various scientific explorations 
‘on different subjects; it is therefore with great pleasure that I now hand you the 
Patron’s Gold Medal, as a Canadian who has done more than any man living to 

extend our knowledge of the vast areas of the Dominion. 

Dr. Rovenr Brut: I find it quite impossible to adequately expross my thanks 
for the great honour which this Society has conferred upon me in awarding me 
this beautiful modal, I may explain, just for a moment, as the President has 
‘mentioned it, how I come to be more or leas connected with geography as well as 
geology. Ihave boon connected with the Geological Survey of Canada for forty- 
nine years next March—and during a great part of that time my 

‘as beon very largely geographical. As you aro aware, fifty yoars ago the 
greater portion of British North America was almost unknown geographically. It 
‘wad as little known, perhaps, as Africa at that time, so that it became nocessary for 
‘us to do geographical as well as geological work, The country is so lange that to 
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a Reg?aixan 13s enor’ knpooctbie to expla what wane 
work extends from the Atlantic to the Pacific ocean and from 


aud in late years we have been operating in these parts, 9 
northward to Lancaster sound on tbe east and to Lower 
west. My own surveys have been every’ 

if they wore marked by lines on the map, 

‘network for about 1000 miles, A great deal 


The Puxatpuyr: Prof. Ramsay, the Victoria 
Royal Geographical Society as a means of recognition 
geographical research in any branch, including, as a m: 
tions of geography to history. You, sir, bave been engaged for 
research into ancient geography, and you are the acknowledged leader 
thought in that branch of study. Your work in Asia Minor has 
the methods upon which such study is based, and has originated a 
of students in this country, in France, and in Germany. The 
your labours have rendered to the understanding of important sections 
history can hardly be exaggerated. The Royal Geographical Society h 
one monumental work of yours and many papers, and it is with 
that I now hand you the Victoria Medal. 

Prof. W. M. Ramsay: While I feel deeply the honour which 
conferred upon me to-day, far more docply than I can express in 
confess I feel still more pleased that the plan of exploration and study 
life and ancient art, which was formed in Oxford about 1879, which 
many of the leading men in the university at that time, and which ai i 
choven to carry out, has been recognized so complimentarily by your ety. 
was originally intended to be an archmological research. My own private ta 
interests turned it into an historical research, and I very soon found, 
process of studying history on the spot, that history rests on a basis of goog 
a truth which you in this Society hays no need to be informed of, It 
great truths—practically an axiom, almost a truism; and when it is state 
wonders that it takes a great part of one’s life to learn that the history of cs 
he stands upon the Earth must be studied in the place on which it rests. 
scheme, formed originally among purely classical scholars, and e3 
one whose whole training bad been classical and whose interests lay 
fn the department of ancient history—this scheme, which in that 
ofispring from the classical school of one of our great universitioe, bas by 
last chosen for special distinction by this Society, which representa feos 
advanced and the most progressive side of study in the whole range of modern 
investigation. It seems to me a really interesting fact in the present stage ast 
educational controversy that a classical scheme bas gained this honour 
hare now conferred upon me, and, a8 I feel also, upon those who founded this eine 
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‘of research. Tshould only like to add one single word with regard to the death 
of & member of your Council, through whose advice at first this acheme took the 
geographical form which it gradually assumed. It happened in the beginning 
of the year 1880, when my wife and I landed in Smyrna, that Sir Charles Wileon, 
consul-general in Auatolia, happened to be in Smyrna for one day; and it was 
meeting with him on that day,and the advice he gave, and the practical instructions 
‘and directions he imparted to ur, that determined the direction in which our studies 
and travels and work lay for the following seven-and-twenty years, and it is a 
‘matter of the deopest regret to mo that his doath deprived us of the opportunity 
of reeing Sir Charles Wilson present to-day to witness tho conclusion of the work 
which he really directed in its first steps. 

The Paesipesr: ‘The Murchison Award has been allotted to Major H. BR. 
whore services to geography include explorations in the Kachin hills, the 
Yunnan, and Siam from the year 1891 to 1895, and the exploration 
railway routes, from 1898 to 1900, in Yunnan and Se-chuan. We 
ir knowledge of these highly important provinces of China to 

the maps which the War Office are bringing out have been 
and are largely bared upon his own work. Major Daviee, I have 

you the Murchison Award. 
+ I feel very much honoured that anything I should have 


i 


i 


Al 


the credit of the survey work in Western China to mysolf, It was the 

and I should like to mention some of my comrades, and I 

that in giving me this award you haye alao wished to honour 

with me. Two of these, Colonel Manifold and Major Ryder, are 

known to you. I need hardly remind you that Major Ryder 

was Gold Modal last year, after his jourooy into Tibet, while Colonel 

‘ ‘read papers to this Society on his two journoys in Se-chuan. I should 

also like to recall to your memory the name of the late Captain Watts Jones, 

‘who, I am sorry to say, in a subsequent expedition lost his life in his zeal for ex- 

poe a eae I think those who know the work he has done will agroo with 
who 


done 
take-all 
cee 
thore 


‘we that geographical exploration has suffered a great loas in his early death. Others 
) worked with us, and who are responsible for a large part of the survey in 
‘Western China, are Major Pottinger, n.4., Captain Hunter, #.x., and Mr. Ker, oe. 
Tat remark that a great deal of the actual work was done by native surveyors 
Survoy of India, and 1 think all who know their work will consider this 
us that it was well done. Two othor travellers I should like to mention 
) travelled indopondently of us and did a grent deal of survey work—Captain 
‘Fraser and Captain Rigby. They both filled in a large part of the southern portion 

of Yun-nan. I thank you again for the great honour you have done me. 
_ ‘Phe Paesmenr: I have to announce that the recipiont of the Gill Memorial, 
‘A, St. Hill Gibbons, is in South Africa at this moment, consequently we 
have to retain the Gill Memorial for him until he comes home. I will only 
om his services to geography in the important exploring and survey work 
fn Barotaeland on his two expeditions in 1895~6 and 1898-1900. Major 
‘map, published in the Geographical Journal, shows clearly that for our 
phical knowledge of northern Rhodesia we are largely indebted to his care~ 
d conscientious work, At the cloge of his last expedition in Baroteeland, 
Gibbons, practically single-handed, made route survey, checked by observed 

north to Uganda by Lakes Tanganyika, Kivu, and Albert Edward. 

‘recipient of the Cuthbert Pock Grant, Major Austip, is alao abeent—in 
India. After being employed on tho Indian trans-Frontier Survey of 1890-1, he 

















‘nd forall Bese sections (a geograghy WENGE EEN 
“but which ho bas carried out so admirably, ho has been awarded the 
rach la I neod hardly assure you that I appe 
honour 


military commander; Major Austin, who has just had the honour « 
af the Royal Geogmpbical Society’s awards ; Colonel Delmné-Redeliffe 
once more my gratitude towards the Society, 
nthe erpaterreeameg ete 
After the visitors had withdrawn, the President appointed 


ham, K.0.By FuBBy FA 
‘Right Hon, Lord Avebury, 
Secretaries: Major Leonard 
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‘THE ANNIVERSARY DINNER. 


‘The Anniversary Dinner took place in the evening at the Whitehall Rooms of 
tho Hotel Métropole. Sir George Goldie, the President, was in tho chair, and 
among thoso t were Dr. Nanson, Lord Portamouth, Lord Strathcona, Colonel 
Sir T. Holdich, Admiral Sit A. Markham, the Dean of Westminater, Sir A. Binnie, 
‘Mr. Douglas Freshfield, Colonel Sir C. Soott-Moncrioff, Sir Eric Barrington, Sir M. 
Ommaney, Mr. Ridgely Carter, Sir G. 8, Mackenzie, Admiral the Hon. Sir E.R, 
Fremantle, the Hon. J, W. Taverner, Mr, R. L, Antrobus, Vioe-Admiral Sir J. 
Brues, Mr. Moberly Bell, Mr. Walrond Clarke, tho Hon. W, Pomber Reeves, Sir 
Harry Johnston, Colonel the Hon, M, G, Talbot, Mr, T. A. Coghlan, Mr. H. Yates 
Thompeon, Genoral Shaw Stewart, Colonel C, . Yate, Mr. Dobson, Captain F, 
W. Creak, Mr. Vernon Magniac, Captain O'Connor, Major C. F. Close, Mr. Tudor 
G. Trevor, Captain W. F. O'Connor, Major L, Darwin, Mr, J. F. Hughes, Mr, B, L, 
8. Cocks, Major-Genoral Sir 'l’, Fraser, and Colonel Sir C. M. Watson. 

After the toasts of “Our Patron, the King," and ‘Our Vico-Patron, the Prince 
of Wales,” the Parstpewr proposed the toast of “The Army and Navy,” to which 
the Earl of Portsmouth and the Admiral the Hon. Sir E. R. Fremantle responded, 

‘Sir Hann Jouxwrox proposed “ihe Medallists,” for whom Dr, Ronenr Bex, 
¥.na, and Prof. W. M. Ramsay responded. 

Major L. Danwix gave “ Tho Guests.” 

Dr. Nansen said, in responding, that he felt it to be a very great honour to be 
the guest of the leading Goographical Society of the world. Goographical explorers 
‘had conquered the world, but he hoped they were not golng to take their ease, 
A great many men of great ability had been too much tempted to make records, 
nnd had not taken enough trouble to make thorough exploration. They had now 
got rid of that curse. There was a little temptation left to make records in the 

regions, but there was very little in the rest of the world, and now was the 
time for scientific geographical exploration, In occanographical exploration we 
‘were very far from being up to the mark in comparison with the strides made by 
the sciences on ferra firma. In other directions, also, there was much to be done. 

Sir Anexanprn Boeste and the Hon. J. W. Tavenxen also responded. Tho 
toast list concluded with the toast of “The President and the Society,” which was 
submitted by the Dean of Wxsrarxermn and acknowledged by Sir Groroe Gotpre. 


Fourteenth Meeting, June 11, 1906.—The Right Hon. Sir Guonaz T. 
Gon, K.c.0.6,, D.c.1., F-8.5., President, in the Chair. 
Exxcriows—Hamilton Baly, M.A.; Chas. Bampfylde; Lord Basing, 0.B. ; 
Lieut-Colonel Chas. Forbes Blane, R.H.A.; Colonel H. Burnly-Campbell, late 
6th Dragoon Guards ; Read Crewe; F. D'Almeida; John Horace Fry ; Captain 
Terence Keyes, LA. ; Innes Harold Stranger; Colonel F. H. Ward, late R.A. 

Berry Owen White; Edward Neale Wigg. 


‘The paper read was :— 
“The Geography of the Indian Ocean.” By J. Stanley Gardiner, x... 


Etxorioss:—Kdgar Pierce “Mites; 
John George Barkley; C. W. A, Buma; George Carter, 


—— 
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abbreviations of nouns ond the fees 
omy to indicate tho source of articles from 
‘nanes are in each case written in full -— ‘ 


SRM OOP 
faith 


Jb. irbuch. 
k. u. ke. = knigerlich and kiniglich, 
M. ingen. iy? 

the 


A aslootion of tho works i thie st wil be notion slawhere in the Jouraal.” 
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Anstria—River-Terracos, M.R.B.G. Ges, Wien 48 (1905): 587-591, ‘Schaffer. 
Ree een mmr ae Ane Alt Flussterraseen boi Wien, Vou Dr. ¥. X. 


saftan Pests, Herbert. 
Be 2 Be ret 
pheoe. Prieta the "Presented by the Poblidhors, 


Contra! Europe, ‘Sommer. 


eee on turrerteilung in Von Dr, 
0 aa bs een ope pee, Bae osiaaee: 


"A. Kieehbott, XVI, Band, Heft 2.) Stuttgart: J. Engelhorn, 1906. Sizo 
9 X Of, pp. 125-108, Mape. 
Burope—Communication, M.K.K.G. Ges Wien 48 (1905): 515-560, 592-628. Dobthoff, 
a Verkohraleben (vom Altortume bia zam Woastfilischen Frieden). 
Eine Studie yon J. vy, Doblhoff. 


‘Borrass, 
dor Tatonsitiit der Schwerkraft auf den stationen 
at cgaa and Palkowa im Anschiass an 
(Veréffentliohang. det 
‘Gcibtschem Inaticntes, Xe No. 23) Berlin: P. Stankie- 
Size 10 x 7, pp. 08, Presented by the Institute. 


Finsha Vet-S. Forhandt. 45, 1902-3, No. 4 (1908): pp. 47. 
Baltisches und Slavisohes. Von Joos. J. Mikkola, 
Foroe Tiands, PRS, Edinburgh 25 (1908): 2-24, Annandale. 
‘Pho Pople of the Faroes. By Neloon Annandale, With Sketel-map, 
Freroo Islands, Seottish @, Mag. 22 (1906): 61-76, 134-147 Currie, 
‘The Faerio Islands. By James Curric, With Iustrations. 
France. BSG, Com, Bordeaux 29 (1006); 21-30, Abrioud and Descombes, 
Lux Déforeatation du sol frangais, Par 1. Abrioud. 
Rapport aur lo yoou du Syndicat d’initiative do In Savoie. Par Paul Desoombea, 
France. ©, Ra 142 (1906); 184-186, Gangeaud. 
‘Une ancienno chatne voleanique an nord-ouest de Ia chatne doa Paya, Note de P. 


‘France—Ooasts. B. do G. ream et Descriptive (1904); 439-479. Pawlowski. 
‘Los transformations du lit Serene Le golfede Brouage ot Je pays marennais 
a Tempe low ont apres la gic, 1a cartographio, ef 1" Par M. 


aise. 3 Bt erg Darin 108): 8-108, 
‘Catalogue raisonné des cartes et plans de lancicano ince d'Artois, Commi 
tendo ls Comtete Loess,” Li aot 
ay Badinburgh Geol. 8. (1905): 403-412. Currie. 
‘Tho Stassfurt Salt Industry. By James Currie. 
re ‘Wimmer. 


Germany. 
‘Geschichte des deutschen Bodens mit wcinem Pflanzen- und Tierlobon yon der 
keltisch-rdmischon Uracit bia zur Gegenwart. Historisch-goographischo Duratel- 
Aungen yon J. Wimmer, Halle s. 8,: Buchhandlung dea Waisonhanses, 1905. Size 
9 6 pp. vill. and $76, Price 8m, Presented by the Publisher. (‘To be reviewed.) 
MG. Gee. Mitnchen 1 (1905) : 313-354. Risch. 
ao awischen dem Flyach und der Molasse im Allgiu, Von A. Rosch. 
Map and Plate. 


Germany—Gazottoor. Neumann, 
Neumanns Orta- und Vorkchrs-Lexikon des Deutschon Reichs, Vierte Auth 
yon Dr, jur. Max Broesike und Wilhelm Keil. Leipzig und Wien; 
li Tnafitut, 1905. Size 10 x 6}, pp. 1256, Maps and Plans. 
rks risoaard work, tho third edition of which appeared some twelve years ago, has 
‘now been considerably enlarged and thoroughly revised. 
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‘Hessische Tandea- und Volkskunde, Das ehomaligo Kurhossets une 
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Gormany—Silesia, 2. Ges, B, Berlin (1906); 10-88, 
Die ry seeap ip pager relearn! 


sau Fang. redstc With Map and Pre snag 


Teeland, Remco Ga wie dna 
Vor! Bericht liber die Ergobnisse einer Studionreise mach Taland 
1905, Von Dr, Karl Schneider, * 
Ttaly—Lipari Islands, MG. Ges. Hamburg 21 (1908): 202-208. 
Die Lipariachen Ingola und ihre Vulkane, Von Dr. Sehlee, 
Northern Evrops—Lapland. La G., B&G. Parte 13 (19068): 48-50, 
epee Mean ee oes cece SADE Par Charles Rabot, 


La @., B.S.G. Parle 18 (1906): 19-48. 
“Sapa géologique du Sognefjord eupériour. Par Charles Rabot, 


Portugal. BSG, Lille 45 (1906): 48-54. 
De Ia défense naturelle du Port BS pana ee 3 
Expngnols en uno senlo nation est impossible. Par C. J. Quiévreax. 
Busia M.G, Gen Hamburg 21 (1906): 224-228. 
Ruseland, Land und Lente, Von Dr. Max Friederichaen, 
Soandinavia—Earthquake. M.G. Ges, Hamburg 21 (1906) : 205-207, 
Mitteilungen iber die Erderachiitterangen in Skandinavien. Von a 
Peterson. * 
Scandinavia—Historioal. M.K.K.G, Ges. Wien 48 (1905): 631-633, pooner. 
Hat e# cine vorskandinnyisohe Einheit gegeben? Von J.G, Schoener, 
‘The writer holds that the pooplos of Swoden and Norway wore dif a 
the earliest times of the settlement of the peninsula, 


af Kartbladet Loftahammars Geologi. Akndemisk Afha 
itd Wither ge Itetena i Upeala, 


Size 9} x 6, ae 
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United Kingdom—Sootland. 7.2.8. Miinburgh 41 (1905): 280-866. 
Th Tenens Geology of the Bathgate and Ténithgow Hila By J.D. tes 


United Kingdom—Scotland. Scottish G. Mag, 22 (1906): 117-154. Geikie. 
Wah Moraga Muctraien of Scotland. By Sir Archibald Geilo, .0a, 
‘On the evolution of the physical foaturoa, 

United Kingdom—Scotland. Quarterly J. Geol. 8, 62 (1908): 40-09, Wee 
Fer eee ee rem Oe, Die, tn le By Alfred Harker, Map 

United Kingdom—Seotland. Quarterly J. Geol. 8, 62 (1906): 13-39, Jamieson, 
Fie pee Fe Aberdeenshire and the Southern Border of the Moray 

ELE ls $5, 01906): 25-06. ‘Maclagan-Woddorburn, 
Seiches observed in Loch Ness. By E. Maclagan-Wedderburn. 

United Kingdom—Scotland. 7.4.8. Kilinburgh 40 (1908): 469-509, ‘Mossman, 
Phe Meteorology of Edinburgh, Part iii. By R. C. Mossman. With Diagram. 
United Kingdom—Sootland. PAS, Edinburgh 25 (1905): 609-615. ‘Murray, 

Whe Rhizopods and Heliozon of Loch Ness. By James Murray. 
TBS, Bdinburgh 40 (1904); 535-877. Poach and Horne. 
‘The Canonbie Coalficld ; its Goological Structure and Relations to the Carboniferous 


al ap ea eens 088 Genes Sates. By Dr. BN. Peach and 
Dr. J, Horne, and Sections, 


ted eBherarg PRS. Edinburgh 25 (1905) : 598-608, Penard, 
Sur Jes Saroodings do Loch Ness, Notede M.lo D, EB Penarl. With IMustrations, 

United Kingdom—Wales. Nature 79 (1906); 425-426. Galloway. 
‘The Landslide in the Rhymnoy Valley. By Prof, W. Galloway. 


United Kingdom—Walos. 7.£.S. Kdinburgh 41 (1904); 53-87, ‘Jehu. 
es Glacial Doposits of Northern Pombrokeshiro.’ By Dr. 'T. J. Jehu. With Plate 


Tolteek in the Lia Record (May number, p, 601). 
spoon cipal Smith, 
ere cera Walesot John Leland in orabont the yoars 1536-1539, Extracted 
from his Manuscripts. Arranged and edited by ates: Ton ene Smith, London : 
i at i Sizo 9} x 7, pp. xii ond 152, Map. Price 10s. 6d. net. 
, from the old topographer and antiquarian’a ‘ Itinorary through 
d Wales th © aeattered portions relating to tho latter, The fain ne 
ying arn te comparing the state of coe es fale 
in Mae tintenth orsey e ith those of later times, The map trees the 
far as it can be made out. 
‘United Kingdom—Waterwny Forbes and Ashford. 
Onr al eat tt A N ition considered os a branch of 
ee hart A. Forbes and Wf, R. Ashford. London 
‘Bibi Bo he sp xiv, and 836, Map. Price 12s. net. Pre- 


Tnited Kingdom—Yorkshire. Quarterly J. Geol. 8. 62 (1996): 5-12. Davison. 
‘Phe Doncaster Karthquake of April 28,1905, By Charles Davison s0,, With 


ASTA. 
and Kurdistan, Globus 89 (1906): 41-44, ‘Voliand, 
‘Bilder aus Armonien und Kurdistan, Yon Dr, Volland. With Mustrations, 
Onspian Sen. Naturw, Wochenohrift 4 (1905): 689-698, Stabiderg. 
cant Wis Bildangastatte olnos marinen Salzlagers, Von Walter 


J. Manchester (@.8, 21, 1905 (1906) : 18-20. Swallow. 
“pies fa to Hankow: an Overland Trip in North China. By Prof. R, W- 
With Tustrations. 





aay a 


1015, 


‘Tour du Moule 12 (1906): pp. 1-48, 
ts bouddhiques et Jainas da Girnar 
farati'D, Stemaok Wilh'Map and Ilustrations. 
India—Caleutta. TS. Arte 5A (1006) : 275-298. 
poe eae By , B, Buckfand. 
P.R.S,, Ser. B. Tt (1906): 289-241, 


"tego he Py wd Sociology of the Todas and other In 


India—Himalayas, 
yee eee 
(Sonderabdrack aus der Zeitschrift dea Doutachen und 
Mpg 1905.). Tarp tae ‘Sise 10h 7 PP. CO} 
Tia fensacy miniod Sy tue coor ta 1008 secu H 


India—Himalayas. Alpine J. 98 (1908): 51-54. 
‘The Disaster on Kangchenjungn. 


A Manual of Tascert-Hindustia}, with technical terms 

Harrison. Harrison, 1905. Sizo 7 x 5, 

Prevented by the Author 

Intended primarily for the use of officers and engineers of steamers 

Orewa. 
Indin—W.W, Frontior. 

Administration Report of the Beatin oe Frontier Province for 

Calcutta, 1908, Size 134 x 8}, pp. and 40. 

A travers a Monde 12.1900): 28, 
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Indiachen Archit 
oydon, 1905, Sizo 10} ore PP. 


Some Notes on Journey: 

R. Sykes. With Tilvstrationt, 
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one de I'Association Internationale pour hey aap de Asie 
Contrale ot rae een 1) (Sondorabdruck wus dew LV.-VL. Jabrg. der 
Zeiten Relett Seomle ringlcrla Orientale).) Budapest, 1905, Size 2 * 6h, 
PP. 204, Presented by the 


Russian Central Asis, Acta S. So. Fenuiew 25, p. 1 (1899): pp. ‘Tallgviat, 
bo Se" td s italy almugrib ft hull alnagrib, Buch LV. ied hn 


diel Rn ee Pera perp eee ead 


Vou Dr, Knut L. 
Thaid was the title of the rulers of Ferghana, 
- AFRICA, 
Deutsch. Rundschaw G. 28 (1905): 145-150. Bieber. 
Die Seterrcichische jition nach Kaffa. Nach den Mitteilungen des Ex- 
poditionsmitgliodes Fri J. Bieber. Illustrations. [See vol. 81, p. 503.] 
Algeria, Tas G., BSG, Paris 13 (1906); 40-42. 
A propos de la position géographique d’El Oued. 
Britiah East Afrien. Globus 89 (1906): 141-144, 
Dor Klefant in Britisch-Ostafrika und Uganda. Vou W, Schiitee. 
Cape Colony, Quarterly J. Geol. 8. 63 (1906) : 70-87. Schwarz, 
pee Leaders in the Boal eases the Cape Colony, By Prof. Ernest H. L, 
Schwarz [See June number, p. 629.) 


Islands, 
GEC. Tides 23 1005): 70-84, 120-125, 144-151, 172-178, 278-276, 202-207, OSE 
Informngies eobre & Provincia de Cabo Verde, Por A. Barjona de Freitas, 
Colvin, 
Modern Egypt. By Sir Auckland Colvin, Kcatt, ete. London : 
och G10 1906. 8 ® xiv. and 428. ‘Map and rontiepico: Price 


eg fear 17 (1906): 448-449. Hogarth. 
The Marshes of the Nile Delta, By D. G, Hogarth. [Abstract.J 
Madagascar. Ta G., B.S.G. Paris 13 (1906): 19-23. Boule, 
Lémuriens of Lurie. Par Marcellin Boule. 
‘Madagascar, Bev, Madagusoar 7 (2) (1905): 440-457. Leproux. 
Le voyage de M. Lopreux sur lu Cote Est. 
‘Moroteo. MG. Ges, Hamburg 21 (1906); 232-234. Fischer. 
Murokko und scine wirtechaftliche Bedeutung. Von Prof. Dr. Theobald Fischer. 
Genthe, 
‘Wegener Zee An you Dr. shire Hera ben von 
Zweite Auflage. jiner Verein fir Deutsche 
jan 9% yp se and Price 6 m. Pree 


Titeviewed in yo 2, p. 622] 


tented hs 
Soe note Ga tho yolumo of Dr, Genthe’s trarela dealing with Korea (Juno number, 


aly 614). 
Gentil. 
an Save Dans le Bled ca Siba, Explorations au Maroc, Pur Louis 
Paris: = Basson ot Cie 1006, Sito 9} x 7h, pp. xvi and 364, Map and 
Hlustrations, Price 12 fr. Presented by the Publishers, 
This will be reviewed elsewhere, ‘The author, it will be remembered, was geologist 
to the Inst ees expedition. 
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em 1901. Gompashle 
2 9, pp. 430 and 110. tee ed “Tiluatrat 
Presented Byte Companhia de are 
Guinea. BSG. Lisboa 23 (1905); 394-404, Fonsoon. 
Por A. Loureiro de Fonseca. 
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VA royauns de Turis ea 11. Evade de 

Dr. ET Hany. With Map 

Ugaads. Alpin: J. ‘Freshfield. 
Kuseneai. By Duozlea W. Freshizid 

‘West Afries. BB. Linge ste GB 115): 44D. Dechambre. 

Lae Mouvme de 1 Afrijjue Uccidentale. Par P. Dechambre. 








WORTH AMERICA. 
Mexico—Senors. : ; fire] 
Pmpir: State of th: West Mesicam Cueat. “Written by Allan T. 
finaytuas: Publishel by the Sunors Railway. “nol dated}. Size 5} x 8, 
Map and Ilutratioms. 













Ayres and Ashe. 

B. Ayres and W.W. Ashe. (U8. 

37.) Washington, 1905. Size 11} x 9, 

United States California. ‘Mendeahall. 
‘The Hydrology of San Bernardino Valley, California. By Walter C. Mondenball. 
(US. Geological Survey, Water-supply and Irrigation Paper, No. 142.) Washing- 
tm, 1905. Bize 9 x 6, pp. 124. Mapes und Illustrations, 

United States Glacial Epoch. Alte. 
‘The Delavan Lobe of the Luke Michigan isconain stage of 
gluciation and umsociated phenomena. By William C. Alden. (U.8. Geological 

Professional Paper, No. 34.) Washingtun, 1904. Size 11} x 9, pp. 106, 
Mups und Illustrations. 

United States—Hydrology. Faller. 

ws to the Hydrology of the Eastern United states (U.8. Geol. Survey, 

Wate ly und Irrigation Paper, No. 145.) Washington, 1905. Size 9 x 6, 

pp. 220, "Maps and Ilsatrutions 

United States—Irrigation. Newell. 
Proveedings of Second Conference of Engineers of the Reclamation Service, with 
accompanying papers. Compiled by F. H. Newell. Geol. Survey, Water- 
Supply and Irrigation Paper, No. 146.) Washington, 19 ize 9 x 6, pp. 268. 

United States—Kentucky. Ulrich and Smith. — 
Tho Lead, \d Fluorspar Deposits of Western Kentucky. By E. 0. Ulrich 
and W. S, 'Tangicr Smith. (U.S. Geol. Survey, Professional Paper, No. 36.) 
Washington, 1905, Size 11} x ¥, pp. 218. Maps und Illustrations. 























Gexdetio ‘Terrestrial 
aaa Up the Cote ani Geodata 
1005. By'L. A. Baust. Appendix 
‘Washington, 1008, Sino 114 x-& pp. 105-192 
Skates —Maryland. Maryland Geo. Sure, 6 (1905): 99-141. Bauer. 
Flual Report on tho Survey of the Boundary Ling botweon Allogany ana Garrett 
DVL A. Davee. Wuk Aap ed titateuone 
Maryland Geol. Sure. 5 (1905): 219-636. Clark and others, 
ani. By William Bullosk Clark, with tho vollaboen- 
J. Rutledge, B.S. Randolph, N. Allen Stockton, W. 
ur L. Browne, . 
Maryland, Maryland Geol. Sure 8 (1903): 48-218, Johnson. 
‘Chink Report on the Highways of Maryland. By A, N. Johnaon. With Ulustra- 


ee! States—Missouri, Bain and a 
Copper Doposits of Missouri. By Ht Foster Bain and B.O, Ulrich, (7.0. 
Geok. Sure, NO.207, 1905.) Pp. 52,” Widh Shetob-mape and Tustritvon- : 
Koyos 
and water conditions of the Joruada del Muerto, New Moxioo, 
os, (U.S. Geol. Survey, Water Supply and Irrigation Paper, No. 129.) 
1903, Size 9] X 6, pp. 4% Maps und Tustrations, 

‘United States—New York. Hobbs. 
‘The Configuration of the Rock Floor of Grenter New York. By W. I. Hobbs, 
(B.U8. Geol; Sure,, No. 270, 1905.) Pp.96. With Maps and 5 

American J.8e. 21 (1906); 58-66. Horshey. 
Sou Western Klamath Stratigraphy. By Oxcar I. Hershey. 

‘United States—Pennsylvania. ‘Stone. 
‘Minera! Resources of the Elders ftidge Quadrangle, Pennsylvania, By Ralph W. 
Stone. (B.U.S. Geol. Sure, No. 266, 1905.) Pp 86, With Maps and Illustrations. 

‘Wnited States—Rio Grande. Slichter, 
Dieeraticas on the Ground Waters of Rio Grande Valloy, By Charles 8. Slichter, 
(US, Gool. Survey, Wator-Supply and Errigation Paper, No, 141.) Washington, 
1905, Size 9} x 6, pp. 81. Maps and Illustrations. 

‘United States—Survey. B.U.8. Geol. Surv., No. 276 (1908): pp. 264. Gannett. 
ek of Primary Triangulation and Primary Traveres. Fiseal Year 1904-5. 

Samuel S. Gannett. With Map. 
‘Report of the -epeey of the Coast and Geodetic Survey, 1905. Washing- 
‘ton, 1905. Size 11} x %, pp. 348. Maps, Charts, ete. 
States—Utah. Boutwoll, Keith, and Emmons. 

+ Eo Geelogy of tho Bingham Mining District, Utah. By John Mason Bout- 

‘well, with a on Areal Geology, by Arthur Keith, and an Introduction on 


eee? {yy Samuel Franklin Emmovs. (0.8: Geol. Survey, Profeaional 
No. 88.) Washington, 190. Size 11} 9, pp. 414. Maps and Ilustra- 


Waited States Utah. Davis, 
B, Museum Comparative Zoology, Harcarit College, Geol. Ser, ® (1905): No. 2 (pp. 13-56), 
‘The Weaatch, Canyon, and House Ranges, Utah. By W.M.Dayis, With Plates 


‘United States—West Coast. Holway. 
F ‘Water Belt along the Weet Coast of the Unite: States, By Ruliff 5. Holway. 
. a Capra tae eer ae ae Dey aes of Goologs, 
a Pp. ; soloy, 1905. Size Ll x 7. » Preaente 
Tylte Autor 


CENTRAL AND SOUTH AMERICA, 


in Alpine J. 23 (1906); 19-30. Hoek. 
“The Cordillora de Potosi. By Dr. Henry Hock. With Map and Illustrations. 
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‘Brazil—Ethnography. ee bes 
Anfinge der Kunst im Urwald, Wéth Hlustrationa. 
Brazil and Bolivin. Quarterly J. Geol, 8, 68 (1: 88-128 

‘Lhe Rocks of the Catarnots of the ivr Masia the ar 
‘Boni aud Mamoré. By Dr. J. W. Evans. 

Seo vol. 27, p. 632. z 
Guatemals. ¥ 
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South Amerien—Ethnology. M.@. Ges. Jena 93 (1905): 16-94. 

ee und Gebriiuche der Lengua-Indianer. Nach Missions! 

. Kure. 


AUSTRALASIA. 


Caroline Islands. Deutech. Rundechau @. 28 (1905-6): 97-106, 150-159. 
‘Das Atoll Oleai und seine Bewohnor, Kin Beitrag sux Kenutais De 
nesiens. Vou H. Seidel. With Map. 


Fiji. 
Hiji: Great, Britain's Colouy in the, Pacific, (Star of the Pacific? 
Chriatians, 1905.) Suva. Size 11} x 9b, pp. 58, Illustrations. 


New Guinea, 
‘Too Years among New Guinea Cannibala. etc Pa 


Globus 89 (1906): 14-15. 
aia Angabon Gbor dio Barriai (Neupommern). Vou Dr. 
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El deerecimiente do ls tomperstars cou In altitud. Por MY 
2 Petermanns M, $8 (1906): 20-22. 


Die der hiheren Luftachiohten tiber dem 
Sommer 1905. You Prof, Dr. A. Supa. 


Meteorology—Clouds, Monthly Weather Rev. 38 (1905): 488, 
Standing Clouds among the North Carolina Mountains, By Fru 

Oceanography. PRI 11 (1006): st an 

Tho Progres of Marine Biology. By HLS.H. » Prince 


‘Oveanography- ©, Ra. 142 (1908): 116-117. 
Courant maring profonds dons l'Atlantique Nord, Note de A, Ohoyaltier, 
Ocoanography—Pacific. 

‘A Contribution to the Oceanography of the Pacific. Campi fom dat 
the United States steamer Nero ee oe the sarvey of « 
Trane-Pucltis Gable. By James M. United States Nat 

55, 1905.) Pp. 62. With Charts and Plates. 
Ovennography—Red Sea, —€. Id. 142 (1906): 410-412. 

Sar la faune annélidienne de Ia Mer Rouge et sos aflinités. Note de ©. 
bi Physical Geog Ralph 8. Torr, Now York: the 
ow aa) we 
Lenten? Maomilles & Go, 1308, 7 


te 2 7px B Sh PR xvi. and 458, 
TMustrations, Drie. 4a. bi. net. 
Seismology. J. Coll. of Soience, sae = (1905): Article 9 (pp. 18). | 
Modulus of Elasticity of Rocks and some Inferences relating to 
8. Kusaknbe. With Plates. » 


Seismology. ‘Terrestrial Magnetism 10 (1905): 81-96, 177-189. é ina 
red of Solsmographs in North America and the Hawaiian Islands, By HL F. 


stevia phy. M.G. Ges. Manchen 1 (1905): 355-870, ‘Lampert. 
Der houtige Sead Bd fone) Forschung. Von Dr. K. Lampert. 
_-Hibner, 
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TRAVELS ON THE BOUNDARIES OF BOLIVIA AND PERU." 
By Baron BRLAND NORDENSKIOLD. 


Tae travels in South America, the archmological and ethnographical 
results of which I am about to describe, wore undertaken by Dr. Nils 
Holmgren (a zoologist) and myself during 1904 and tho early part of 
1905. Tn the start of the expedition Mr. D. de Bildt, one of our generous 
Patrons, also took part. he field of our researches was the Peruvian- 
Bolivian plateau, previously visited by many investigators, lying north, 
south, and cast of Lake Titicaca, and, above all, the eastern slopes of the 
Andes in the direction of the primeval forests betweon Rio Madre de 
Dios and Rio Beni, i.e. the province of Caupolican in Bolivia, at this spot 
‘known by Evans's t investigations, and the Peruvian provinces of Sandia 
end Caravays, where researches wore first carried on sciontifically by Sir 
‘Clements Markham.{ Among other scientists who have visited this 
part of the boundary between Peru and Bolivia previously to our doing 
80, let me first of all mention Raimondi§ and Bandelier,|| as also the 
Bolivian and Pornvian travellers, ¢.g. Pando, Stiglich,** Cipriani,** otc. 


* Road at the Royal Goographionl Society, February 26, 1906. 
+ _Brans,“ Expedition to Canpolican, Bolivia, 1901-1902,” the Geographical Journal, 
vol 23, 1903. 
+ Markham, “The Province of Carabaya, in Southern Per,” the Journal of the 
FEG_S, yol. 31, 1861. Markham, “A List of the ‘Tribes in the Valley of the 
including those ov tho Banks of the Main Stream and of all ite Tributaries." 
Second edition. London: 1895, 
§ Haimondi, “On the rivors San Gaban and Ayapata in the Provinoe of Carbasa, 
Pere" Journal of the B.0.8., vol. 87,1967. Raimondi,* El Peru.” Lima: 1874-1880, 
W Banielicr, “On the Relative Antiquity of Ancient Pernvian Burials," Bull. 
AP emer. Mur. Nat. Hist, vol. 20. New York: 1904, 
FJ Colonel George Earl Church), “Northern Bolivia and Preeideut Pando's Now 
Map: the Geographical Journal, vol. 18, 1901. ‘ 
“* © Vins tlel Pacifico al Mndre de Dios.’ Publicacidn de la junta de vias flaviales. 
Tens: 1965. 
‘No, IL—Avcusr, 1906.) : L 
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Moat of them having devoted their energies to other branches of science, 
provious to our investigations very little had been known of the ethnology 
of the regions in question, 

It is but natural that on the eastorn slopes of the Andes we oxpe- 
rienced the utmost variations of temperature and scenery, being at 
timos in the regions of eternal enow, and again in the tropical primeval 
forests, where indiarubber trees are plentiful. Moreover, as the de- 
clivity of the Andes is very abrupt towards the east, the distance 
between the snow-line and the forests where indiarubber is obtained, 
or the most sensitive tropical plants can be cultivated, is often but 50 
to 60 miles. In some valleys it is possible, if mounted on a good steed, 
to plunge through snow on the one day, and on the next to pluck 
papaya or tap the rubber tree, 

Tho Bolivian-Pernvian plateau round Lake Titicaca is inhabited by 
Aymara and Quichua Indians—tho former south, east, and west of this 
lake ; the latter north thereof, To the east of Lake Titicaca we passed 
the “language boundary” at Cojata; west of the lako, it was at the 
town of Pano. 

Tho mountain valleys on the eastern slopes of the Andes havo a 
population speaking Quichua, among which, on the fringes of the 
primeval forests east of the Bolivian province Caupolican, we came 
across some few Apolistas speaking Lapachu, Rica-Rica-speaking Lecos, 

. and Tacana-speaking Ydiamas. These tribes ure, however, completely 
losing their own languages, which are superseded by Quichua. It was 
only with the greatest difficulty that I could obtain words and phrases 
of the Lapachu or Lapa-Lapa language, which is at present only 
spoken by elderly persons. 

Farther east, towards the interior of the primeval forests on Tambo- 
pata, a tributary of Rio Madre de Dios, we met a small Tacana-speaking 
tribe, the Tambopata-Guarayo, and visited thom. Other Indians live 
‘on the shores of the same river, but, as thoy were very shy, we did not 
succeed in coming in touch with them. On Rio Inambari the Pano- 
speaking Yaminoa live, as alao the Tuyoneiri; the last mentioned speak 
a language which I cannot place. Between Rio Inambari and Tambo- 
pata there is another very small Pano-speaking tribe, the Ataahuaca ; 
coming as I did from the Yamaica Indians, I was tho vory first white 
man that visited them. On Rio Marcapata, probably a tributary of 
Rio Inambari, there are some Indians speaking Tacana, who call them- 
solves Arasa ; north-east of them the Huachipairi Indians are settled. 
Tho Tuyoneiri, Arasa, and Huachipairi Indians were not visited by us; 
I have, however, succeeded in making a collection of words from the 
languages of the first two of theso tribes, as I have come across 
mombers of the tribes at other places. 

The Aymaras and Quichuas, i.c. the Indians of the platean, fells, and 
mountain valleys, are all Christians, being, of course, in many other 
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respects under the inflnence of Spanish civilization, though simul- 

they have retained many customs (either unchanged or 

from the pre-Spanish period, when they exhibited a purely 
Tniian civilization, which was the moat remarkable of any at that time 
existing in South Amorica. Tho Apolistas, Locos, and some Tacana- 
speaking Indians nowadays are not easily distinguishable from the 
‘adjacent Quichua Indians, or those Quichuas actually living with them. 

‘The Yamiaca, Guarayo, and Atsahuaca, ete., or those small tribes 
that inhabit tho primeval forests of Rio Inambari and Rio Tambopata, 
live, or at any rate a year or two ago lived, in the Stone Age almost 
entirely unaffected by the civilization of either the Indians of the 
‘monntain valloys or that of the whites. That we conld find Indians 

#0 utterly untouched by civilization so close to the Andes and near 

tracts known since their carly conquest, is sololy owing to the diffioulty 

of penetrating tho primeval forests, as also that those rivers which flow 

from the Andes to the primeval forests in tho beginning of their course 

through the latter are not navigable. Woe thus see that the district I 

visited is « borderland, not only as regards nature itself, but also with 
to man, 

Withont touching on tho moro well-known plateau, I will divide my 
‘paper into threo parte—first dealing with the Quichua-speaking Indians 
‘on the eastern slopes of the Andes; thon our archwological researches 
both in the mountain valleys and the primeval foresta ; and, lastly, the 
savages of the primeval forests. 

When studying the Quichua-speaking Indians, I specially devoted 

to the coonomic conditions under which they live, and the 
enstoms they havo retained from tho period previous to the Spanish 
Invasion. All tho Quichna-spenking Indians on the eastern slopes 
of the Andes are agriculturists. The plants oultivated in the higher 
colder valleys or in the lower warmer ones are, of course, very different. 
Tn the Corani valley, for instance, which is 3985 metres (13,074 feet) 
above sea-level, various kinds of potatoes, oca (Oralis tuberosa), broad 
beans, quinua (Chenopodium quinua) and caiiagna (Chenopodium, caiiagua), 
pape lisa (Wllucow tuherosus), and barley are all cultivated. In the 
Qorara valloy, 3460 metros (11,352 fect) above sea-level, besides all 
these, we mot with both maize and a few garden plants. At Mojos, 
‘1617 metres (5305 foot) above sea-level, the Indiana have bananas, 
‘tofiea, tho sugar-cane, yucca, rice, mani, racacha (Arracacha esculenta), 
Atalusa (Colocasia esculenta), oranges, lemons, maize, aji, tomatoes, coca, 
‘Wet potatoes, cotton, etc. Naturally each Indian docs not cultivate 
esta the most indipensablo aro bananas, coffee, the sugar- 
coca, tice, and maize. Frequently the Indians of the 
rT mountain valleys not only have fields there, but also on the 

of the great primeval forent aietelat in tho onst ; | for a 
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quinus, cafisgua, broad beans, and barley can be cultivated, possoss 
fiolds in the vicinity of Rio Sangaban, there cultivating coca, maize, etc. 

‘The fields aro tilled in a very primitive manner. Tn order to loosen 
‘the soil, hoes are in uso which, though nowadays provided with blades 
of iron, are in shape the same aa those first made of bronze, ‘The 
fields aro seldom manured, whereas a rotation of crops is extensively 
nsod. In the mountain valleys the fields lie in neat terraces ; farther 
towards the interior, clearings are made in the bamboo thicket or in 
the forest. In days of yore, when only bronze or stone implements 
were available, this method of clearing was no easy matter, as even 
with iron axes a good deal of labour is required to break a field in the 
primeval forest. Those forests are a groat obstacle to tho. 

Indian of the fell, used as he is to the fell valleys emp 
cleared. 

In the higher valloys of tho folls the Quichua-spoaking Taiacis ie 
onttle-keepers, having alpacas, amas, sheop, cows, small pony-like 
horses, donkeys, and mules, During the timo of the missions, according 
to Armentia,* the more tropical grass-grown heights at Mojos, Pata, 
and Santa Cruz, ete., were well supplied with cattle, but these golden 
days are long since past. Farther in, towards the primoval forests no 
cattle-keeping can be carried on, as, in spite of the luxuriant vegeta- 
tion, good pasturago is very scarco, while tho animals are destroyed by 
the insects and vampires. The fact that the Indians of tho fell aro 
cattle-keepers is ono of the chief reasona why they do not settle—except 
vory occasionally—farthor within the primeval forests, 

Besides agriculture and cattle-keoping, the Indians of the fell earn 
their livelihood by working for the whites, more especially by tapping 
rubber in the primeval forests. A secondary source of income of bat 
small importance is washing for gold, this being undertaken by Indians 
at Juan del Oro and at Rio Inambari in Peru, While it is true that in 
the provinces of Caravaya and Sandia, in Peru, a good deal of gold has 
been found—above all, by a North American company working a mine 
between Rio Tnambari and Rio Tambopata with much success—it is 


own domain; some 4 re 

platean, colours a from the whites, that is all— 
They might live very hap were not addicted to . Sexe 
vices, chiefly insobricty, a1 1 

living at their expense. 

Indians of the product of | 


* Armentin, * Relacién 
La Paz: 1908, 
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moans of strong drink they lure the Indians to the indiarubbor barracks 
for the purposs of tapping rubber. The most usual method is giving 
the Indians the intoxicant, either on credit, or during some great dance 
to lend them money with which to buy the wretched stuff, When the 
festivity and intoxication are pust, the Indians cannot pay their dobt, 
running as it does at a high rate of interest, but aro forced to enter 
some indiarubber barracks. Ones they are there, by various tricks it 
is arranged that the Indians remain in debt to their master. 

Tho Governmonts of Peru and Bolivin, being now recruited from 
patriotic men who are deeply intorosted in tho future of thoso districts, 
roally ought to interfere and protect the Indian from both “ fire-water" 
and the oppression of the white man, They would then, on the Andes, 
call into being » happy population of intelligent, industrious small 
farmers of the chaste Quichua race, for what I havo just expressed 
wpplies certainly not only to the small and limited district I visited, but 
also to large portions of the Andes, 

Tn direct opposition to the Indians of tho primeval forest, the fell, 
Tndians show great possibilitios of development. Both Peru and Bolivia 
would in this manner solve the question of immigration far better 
than by importing Chinose, and the inferior elements among European 

ts. 

‘The Quichuas still practise several customs which remain, more or 
\ or less modified, from the pre-Spanish period. Among these we must 
reckon their dances, which are always performed in connection with 
religious, i.e, Roman Catholic festivals, Among other festivals I have 
Witnessed, there is the fostival of the Cross (Ln fiesta de la Cruz). The 
crosses on the heights and in or near churches were hung with flowers, 
and in the huts crosses decked with flowers were set up. In some huts 
I saw two crosses, one larger than the other, representing a male and 
female cross. Among the very peculiar customs at this festivity, let 
me mention two paper lanterns which were taken to the cross by night, 
the one shaped like the sun, the other in form like the moon, The sun 
is carriod by 4 man, the moon by a woman. As we know, the Incas 
worshipped the sun and moon, the sun being the male, the moon the 
female divinity, It is only the men who tako any part in this dance, 
a# in most purely Indian dances. In Pelechuco the dancers at the 
Easter festivities had Iargo feather ornaments in tho form of suns 
on their heads (Fig. 1). At these dances both “ fire-water ” and chicha 

from maize) are drunk to excess, 

‘Hiven now the dead Christian Quichua Indian takes 
worldly possessions when departing to another sphere. 
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Tf the Quichua Indian creots » mill in order to grind the sugar- 
cane, under the central poat ho buries the fostus of a Mama, ladon with 
small jars of wine, fire-water, and chicha, Should the Quichua Indian 
desire a drought, he takes the cranium out of a modern, i.e. Christian 
Indian, grave, and sets it on a pole, Sometimes the skull is again 
buried, but very often it is allowed to moulder above ground, This 
peculiar custom may porhaps explain the headless graves doscribed by 
Ten Kato,* as found among tho so-called Calchaquies of Argentina, 
The Quichuas have very peculiar ideas concerning diseases. Should 
they wish a certain individual to fall ill, they place a small quantity 
of that person’s hair, or something similar, in an ancient grave, 
Moreover, on all possible occasions the Indinns offer up coca and fire- 
water; on many occasions when searching for archmological remains 
for me, 

‘The Qnichua-speaking Indians east of the Andes have very few objects 
of their own manufacture which possess any interest of importance. 
On the plateau you beoome accustomed to see stuffs where viscachas, 
birds, and Hamas, otc., predominate as ornaments, but east of the Andes 
such stuff is rare. The high caps they wear (Fig. 2) are, however, of 
& certain interest, as their ornaments generally are different in the 
various valleys. In the Queara valley you find lamas on the caps; 
while plants ornament on those of the Quinoa valley, Those latter 
ornaments have a certain connection with a passion that these Indians 
have for flowers, since in this valley, both men and women decorate 
themselves with flowers, and have regular gardons containing pelar- 
goniums, chrysanthemums, tulips, etc. In tho Corani valley the Indians 
adorn themselves with wild flowers. 

Let me now touch on my archmological excavations on the eastern 
slopes of the Andes. In the higher fell valleys at present inhabited by 
Tndians speaking Quichua, I have excavated many sepulchres, so-called 
Chulpas, and sepulchral grottoos, collecting the objects and skeletons I 
found therein, carefully keeping the contents of each separate from 
every other find. Moreover, I have purchased various articles of bronze 
and stone, which the Indians now living in the fell valleys have found 
when breaking ground, eto. Some rock carvings and sculpture on stone 
have been photographed by me. Old dwelling-places have been dis- 
‘covered by mo in tho primoval forost at Buturo (670 metres, 2198 feet), 
where pottery and stone implements were found totally unlike those 

of the fell valleys. 

__ The types of graves found east of the Andes are chulpas and sepulohral 

Moreover, the former are chiefly met within that district of 
the Andean plateau inhabited by Aymaras, and for many reasons are 


_* Ten Kate, Basi opiagts des anciens habitants de Jn région Calehaquie,” Anale 
‘del Museo de La Plata, 1896. 
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ascribed to their ancestors, As Middendorf," by a names of 
places, having Proved that these Indians were formerly far more: 

spread than now, it is believed that thoso sopulchres met with in the 
Quichua-speaking districts are also derived from the Aymaras If 
this is correot, the valleys of the fell in question must formerly have 
had an Aymara population which has been ousted by Quichua, or, what 





FIG, 2.—QUICHUA INDIANS FROM SANTA ROSA WITH HIGH CAPS (WEET OF 


‘THe ANDES). 


is far more probable, has adopted the Quichua language. By the way, 
let me observe that, as the study of the nomenclature of places is in these 
parts so very important, it is a great mistake to dons did the French 
expedition to Bolivia under de Créqui Montfort,t when on their map 
they call the well-known islands of Lake Titicaca by the names of 
French discoverers, instead of retaining the Indian names thereof, 


* Middendorf, ‘ Dic Kinhoimischen Sprachen Perus, Ba. V. Leipzig: 1891. 

t Do Oréqui Montfort and Sénéchal de la Grange, “ Rapport sur use Mission 
soientifique ou Amérique du Sud.” Nouvelles Archives des Missions scientifiques, 
Tome 12. Paris; 1904. 
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Chulpas or sopulchral grottoes, or both of them, have been found by 
mo in all the higher valloys of the fells visited by our expedition. 
‘There is no esecntial difference betwoen chulpas and sepulchral grottoes, 
a natural grotto having often been used as a wall or roof for a sopulchre, 
In Pelechuco valley, where it is easy to obtain large slates, very beautiful 
stone sepulchres (Fig. 8) have beon made thereof. In some valloys 
where natural grottoes are numerous, theso are used as burial-places, 


¥IG. S—CHULPA FELECHUCO VALLEY. 


Im the Quiaca valley there is a peculiar kind of sepulchre, consist- 
ing of a massive pillar above a small sepulchral chamber. Many of 
the chulpas are constructed like rogular miniature houses, being pro- 
‘vided with a door (Fig. 4). Thoso belong to a typo often seen repre- 
sented in travels on the plateau. Tho door is not directed towards any 
‘special point of the compass as a general rule. Some of the graves 
fn the Ollaches valley are constructed on such inaccessible spots on the 
mountain that it is quite perilous to reach them. Several graves are of 

- On wome in tho Ollachea valley, there are tracos of their 


masonry. 
having boon painted red. 
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Neither chulpas, sepulchral grottoes, nor stone or | 
aro here found west or east of the highest chain of 
present limit of cultivation. Not once have I made « 
pointing at this limit being higher or lower than at pros 
these districts have beon inhabited by man. The | 
mostly speaking Quichua, and exclusively devoted to 
now inhabiting the extensive plains round Cojata, 


cultivation, have settled there in a period later than 
sepulchres were erected, or bronze marlecents. ei iene 

lower parts of the plateau, on tho contrary, the Indians live 
cattle-keeping and agriculture, East of the Cordillera Real, in the 
higher valleys of the fell, the possibilities of human subsistence are 
about the same as on the plateau. On the verge of tho primeval 
forests, as I bere previoney heres, Sr more eee 
cultivated than anywhere on the plateau, 

Ponetrating dooper down into tho valleys to the east, into the 
primeval forests, we find, as I have before stated, is no longer 
possible to carry on cattle-keeping, above all, to keep lamas, the oul- 
tured plants that can be grown being different to those that can be 
cultivated in the higher valleys of the fell, or on the plateau, It will 
also bo found that you never moot with chulpas or chral grottes 
(at any rate, not in those valleys I visited), and very rarely come 
across objects of bronze or pottery typical of the valleys of the fell or 
the plateau farther towards the interior of the primoval forests, except 
in those places where pasturage for llamas has existed in the vicinity, 
and it has been possible to cultivate those plants so characteristic of 
the plateau. 

On the accompanying map the chulpa limit to the east in that 
district visited by me_ It 
the Andes than the limi 
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Pisac, and Ollantaytambo determine the eastern boundary of the Incw 
rule. Their territory did not extend further than 60 miles cast of their 
capital, Cuzco, and yet they, or, at any rate, their cultural influence, 
predominated from Argentina to Equador. Squier considers that the 
vast primeval forests and the savages hindered the Incas in their passage 
eastwards. 

‘Most of the chulpas and sepulchral grottoes had been plundered 
previous to their being discovered by me. In the valleys of Pelechnco 
and Queara, however, Mr. and Mrs. Bandelier excavated several 
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Staves, thus preserving a good deal of material from destruction. Most 

somal of the present day were not much inclined to show moe where 

were, but made no attempt to hinder me from digging. In tho 

me yalley they believed that I took the skeletons in order to bring 

them to life in my own country, where they would either be employed 

‘* workmen—tho people of my own land being weak and laxy—or 

li be whipped till they discovered where the Incas had their gold- 

Tt is vory peatetig for the Indians to think that gold always 
fee tho white man. 

Only in a few of the graves did I find one single skeleton ; most of 
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thom contained a quantity. In one sepulchral grotto I found close 
upon two hundred, and in one chulpa sixteen. Those skeletons that I 
found entire, and that I feel convinced have never been disturbed, 
wore always in a sitting posture. All the dead have been placed ix 
the sopulchral chambors, not merely buried in the grave. 

‘The chief finds of the graves are bronze pins—so-called topes 
They are adorned with lama heads, or have heads in the form of loaves, 
at times also flowers (?), or still more often simply a flatdise. ‘Topas are 


~ aa 
s 
- 


te 





1G, d.—CMULIA QUIACA VALLEY. 


used by the Quichua women of the present day to fasten the shaw! 
they wear over their shoulders. The modern topos are invariably 
more pointed than those of ancient days. The cloths of which remainé 
are found in the graves were so coarsely woven that blunt topos dif 
not necessarily damage the garment. Pottery is rare, The 

thereon are mostly diamond or spiral, painted in black, seldom ia 
yellowish-white. In most graves, though they havo certainly 20% 
been disturbed, nothing but skeletons were found. Perfectly empty 
sopulchres were also found ; this is often owing to the skeletons having 
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entirely mouldered away, but at times it seems probable that the 
sepulchre has never been used. 

Sometimes quite modern articles are found in the graves, In a 
grave at Quiaca, in which bronze objects had been discovered, I found 
not only trepanned crania, but pottery of modern Pacara manufacture, 
and glass bottles, On one of these bottles thore stood, * Dio Keissor- 
liohe Privilegirt Altonatiche W, Kroncasents.” ‘They have evidently 
been put into the graves by the Quichua-speaking Indiang at present 
living in the vicinity, probably in connection with the plundering of 
the grave. I have already mentioned the customs of placing objects in 
graves for the purpose of bewitching persons that are disliked, In one 

grotto I found a gilded glass bead; in another, togothor 
with bronze objects, a piece of a cow-horn, 

Burial in the old manner in chvlpas, etc., was continued long after 
the conquest of the country by the Spaniards in exactly the same way 
as before, as algo artificial deformation of the crania, etc, Bandolier,” 
whon montioning tho attempts of the Catholic priesthood to eradicate tho 
ancient mode of burial prevalent among tho Indians, states, * Not only 
was the ancient mode of burial extensively practised until more than a 
hundred years after the firat arrival of the Spaniards, but the cloth 
with which all tho corpses (ancient and modern) were covered was 
periodically renowod as Jato as the middle of the soventeonth century, 
‘The fact that food and drink also were replaced from time to timo 
implies that the vessels found along with the bodies are no longer 
those originally buried with thom.” Bandelier points ont that as late 
as the closo of the sixteonth oontury artificial deformation of the cranium. 
was practised, since it was prohibited by the vicoroy D. Francisco 
Toledo, It is, therefore, very difficult to decide whether what is found 
was really deposited in tho graves at the same time as the skeleton or 
no when all the objects are met with superficially. 

Tn the sopulchres incomplete articles are often found, e.g. handles 
of hoes without any blade, postles without any mortar, pieces of 
pottery, etc. This must be some kind of “grave goods” for some 
reason or another placed in the sepulchres in this incomplete state. 
Tt cannot possibly be owing to those sepulchres having been inhabited 
—which, according to Bandelior,t has been the case with some chulpas 
—since the objects aro found in this state in chulpas which cannot 
possibly be used even for a casnal shelter over-night. 

One great deficiency in my investigations of the eastern slopes of 
the Andes is my not having succeeded in making a single thorough 





* Bandelicr, “On the Relative Antiquity of Ancient Peruvian Burials,” Bull, 
Aner. Mus. Nat. Hist., vol. 20. New York: 1904. 

if “Sinopeis Eatedintion y Geogrifien de Ia Republien de Bolivia, 
TA Pax: 1903. Original paper not seen. 
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examination of any dwelling-place in the 
are a number of ruins of houses, deemed by 
ancient date, tut the finds made by mo wore g 
certainly belonged to different periods. Tn 
are a couple of round houses with slate roofs tl 
resembling large chulpas of the type I have n 
amall door, At Corani there are remains of « n 
are also round, which, in my opinion, might 
period, Entrance to these houses has probably been 
the roof. The reason why the dwelling-places are d 
the Indians do not leave them undisturbed, as is 
sepulchres, when making fields or gardens, ete, 
made when the Indians break ground are derived fi 
that have been destroyed, 

A numbor of bronze and stone implements fo 
when making similar clearings have beon p 


fells, have spread, Axos, hoes, chixels, awls, kite o-oalle 
are found hero that aro in form almost identical with 
by Ambrosetti* as seen in North Argentina, 600 or 800 mi 
districta, 
Here, as in Argentina, bronze and stone axes of a 
One stone axe found by me shows the influence of m 
working in stone, as its edge is curved outwards, 
aro very common with us in Northern Europe from 
the Bronze Age, but I have not met with any mention of 
ever been discovered in South America. 


may possibly be derived from some vast building. They are, for the 
most part, built into the walls of the church and belfry, but you come 
across many here and there in the village of Sina, One I found on 
which a jaguar was cut; another | et a convontionalized ee 


while one is adorned 

with animal figures thereor 

loped stone-cutting found in | 
Rock paintings and ca 

tion a grotto at Corani, | 


* Ambrosctti,“ El bronco 1 
Buenos Aires, tomo xi, Buenos Ai 
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and chulpas, in which the wall is perfectly covered with figures 
(Fig. 5). To this very day tho Indians offer coca there. A few 
crosses painted in red above a number of incised figures are probably 
intended to counteract the evil influence the figures may be deemed to 
exercise, It was probubly with the same idea thata priest read prayers 
above tho painted grottoes at Quatchichocana* in North Argentina, in 
order to exorcise witchoraft and evil. 

This is, in brief, what I have discovered in the fell valloys cast of 
the Andes, bearing any close connection with the civilization of the 
Andean fells, more especially with the builders of the chulpas, who 





VIG, 5,—¥ROM THE CAVE AT CORANI. 


Were probably the ancestors of the Aymaras. As we have ascertained, the 
temains of this civilization is not met with farther east than the verge of the 
(¥mneeal or dense tropical forests, with the sole exception of the valleys of 
be fell, which afford to man about the same conditions of life as the lower 
#2-2s of the Bolivian-Peruvian elevated plateau round Lake Titicaca. 
Purther cast towards the interior of the primeval forests, in the 
(=8ee tropical forests at Rio Tniche (Buturo), 600 to 700 metres (1960 
2300 feet) above soa-lovol, I found large dwelling-places, They 
(we that the now uninhabited primeval forests formerly had a 
*Smerons population. Tho things found there were absolutely unlike 


}.™ Brland Nordevskisld, “Reon i griinstraktorna mollan Bolivia och Argentina,” 
‘weer, 1902, Fig. 8, p. 451. 
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anything discovered in the fell valleys, and ar 
lation that has evidently occupied a higher 

at present living in the primeval forests at Rio ! 
and Rio Inambari. 

‘Thus in the primeval forests large grindin n 
masses of fragments of pottery, furnished with totally 
from those seen on the pottery from the chulpas, the 
mado by the laying on of fillets of clay, wherons 1 
pots from the valleys of tho foll are diamond, spiral, a 
patterns chiefly painted in black. ‘The stone axes from 
forests possess a characteristic form. Human faces, mi no 
have also been found by me, one having the 
perforated, another being simply perforated tl 

‘It is no easy mattor to decide from which 

forests are derived, About 1670 it 
tunia* were living in these districts, bat it 
whether these objects belonged to them or no, 
accounts of the missionaries, that the tribes 
Lapachu they met in these parts did not even boil 
roasted it, which statement does not agree very 


bo those idols mentioned by the missionaries, 


supposes, the latter were simply dance masks, 


dwolling-places in the primeval foresta beyond 
territory, in districts at present very sparsely in! 
also | 
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primeval forests of Rio Tuiche I found no object that can bo considered 
derived from the Indians of the fell, but, having discovered no graves, 
Thave been forced to content myself with investigating dwelling-places, 
which, a4 4 goneral rule, give a poor result. 

Let me now proceed to describe those forcst Indians living in the 
immediate vicinity of the Andes and the Quichuas. As already men- 
tioned in my introductory paragraph, of these tribes we visited the 





#10. 6.—GRINDING-STONE FROM THE FORESTS OF HUTURO. 


Guarayo at Rio Tambopata, the Yamiaca at Rio Inambari, and the 
Atsahunca reciding between these two rivers. 

Tt was no casy matter to go to these Indians, and perils beset our 
route both down the Tambopata when we followed the last unexplored 
portion of this river, and our march into the primeyal forests botween 
Tambopata and Inamwbari. However, it is not our adventures and 
sufferings that aro to bo described here, but the result obtained by our 
exertions. 

The Quichuas and whites call the savages of the primeval forests 
“ Chunchos.” Yamiaca and Atsahuaca are tribe names or horde names 

No. If.—Avausr, 1906.) K 


‘the savages also give the rivers they live on. | 
Guarayo is, on the contrary, very complicated. v it that 
word at times simply moans “enomy,” but it also appears that it is 
sometimes used to designate just those Indians | HN 
. pata, Rio Heath, or the Rio Madidi, thus 0 
There are no Tupi-speaking Guarayo in the forests 
Madre de Dios wnd the Beni. It would land me 
slough of dotail if I attempted to give any com 
of the use of Guarayo* as a tribal name. Le! 
tribe of Indians at the Rio Tambopata as Tam| 
to the future the choioe of a better name for them. 

The tribes living beside the rivers Rio In 
pata are very small in number, The Yamiaca 
to forty individuals, the Atsahuaca of about 
‘Tambopata-Guarayo tribe I have seen about th 
far more numerous. Hach tribe has ita own y 
not pass by inheritance from father to son, however, 
the chief warrior of the tribe is chosen as its he 
tribes are so small in number, soveral different Jar 
in these districts, as already montioned by me. Thus 
Guarayo speak ‘Yacana; the Atsahuaca and Y: 
while the Tuyoneiri living near the Yamiaca speak 9 
The Yamiaca mix many Tacana words in the Pano 
speak. ‘Tho Tacana-speaking peoples are not wid 
their territory being between the lower Rio Madre de 
Rio Beni. Some of them are christened and civilized. The persoe 
who hax done most to make them known is Armentia.t The Pano- 
speaking peoples live on the shores of Rio Ucayali, Rio Madre de 
Dios, and the Rio Beni, and the intermediate district, was do 
In Grassoric { who first mado them ono group. K. v. d. ; 
mado the most important contribution to our knowledge of this group 
of languages. 

Peaceable communication between the tribes, as alao the capture of 
women, naturally conduce to the confusion of languages, Wars are 
of very usual occurrence, t rtakon for the purpose of 
capturing women or plu be stated that the ‘Tambe- 
pata-Guarayo, ¥ ? have carried on warfare 
with their neare a 


* Erland Nord 
Rio Madre de Dios- 5 


7 Bie! Lafone Quevedo, 
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there have simply been somo surprises from tho savages, which have 
scarcely led to any reprisals being taken by either the whites or the 
still more cowardly Quichuas. Nor have these Indians been subjected 
to any direct poracoution by the whites on Rio Madre de Dios, but have 
simply had tho unplonsant experionce of hostile tribes ponctrating 
Closer to their territory. heir arms of warfare are the bow and 
arrow. They do not poison the arrow-tips. They are totally un- 
soquainted with knives and clubs. Peacoable communication oxists 
also between the tribes, and by this means Indians like the Atsahuaca, 
never previously visited by the whites, have obtained iron axes, 
ete, 


All these Tndians of the primeval forest are agriculturists, though they 
have no settled place of abode. They are people who till the soil, and yet 
are constantly ambulant. Each tribe owns fields spread over a large 
territory, which they visit in turn for sowing and reaping. The 
Yaminca aud Tambopsta-Guarayo, living on the larger rivers abound- 
ing in water, move from place to place in canoes and on rafts. ‘I'he 
Atsahuacs, living by rapid-flowing brooks, have no such craft, but, on 
coming to a river which they cannot wade through, they cross it by 
riding on a log. 

‘The reagons why the fields often lie at a distance of several days’ 
marches from each other are numerous, One of tho chief causos bas 
doubtless been the diffloulty of finding ground that could be broken 
with ease. A couple of years ago all these savages were exclusively 
restricted to stone and bone implements, aud it is not an easy matter to 
clear a glade in the dense tropical forests with such tools. Just for 
this reason the fields are invariably found in the “ chucal,” a kind of 
extremely dense bamboo thicket, where it is comparatively easy to break 
ground, as few large trees grow there. Another motive for these 
numerous fields has doubtless been that the Indians wished to have 
thom spread over as extended fishing and hunting grounds as possible. 
Perhaps they also wished to have numerous fiolds, in case ono or other 
was plundered by their enemies, As a rule the fields are not large, 
about 50 by 20 metros (164 by 65 fect) or so; bat as they can break 
many fields in tho same bamboo thicket, the entire area may be large. 
‘The largest field seen by me—it belonged to tho Tambopata-Guarayo 
—was 150 by 75 metres (492 by 246 feet). In almost all the clearings 
bananas are cultivated, the plants being placed at a certain distance 
from each other, so that they give the impression of being planted in 
rows. Other plants are cultivated between them, those needing much 
gun, however, in fields where the banana is not grown, or the | . 
Plants are quite small. Special care is devoted to the wugar-c 
they being fenced in and sae with supports, . 


Wl 
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very palatable variety of sugarcane, and maize, Besides these, the 
‘Tambopata-Guarayo cultivate hualusa (Colocasia esculenta) and tobacco, 
the Atsahnaca aji, and the Yamiaca the pine-applo, which is obtained 
from the whites. . Of all these plants the banana is the most important, 
then mandioca and maize. The Tambopata-Guarayo do not smoke the 
tobacco cultivated, nor do I believe it to be chewed or taken as snuff. 
The fields are common property, at any rate with the Tambopate- 
Guarayo and Atsahuaca, but there is apparently an exception mais 
with respect to the sugar, #0 delicious to them. When carried into 
camp, the produce of the fields becomes private property. 





¥IG, 7,—ATEAHUACA HUT, 


‘Theso Indians support life, not only by agriculture, but aleo B*> 
hunting and fishing. Tho Yamiaca and Tambopata-Guarayo are 
ardent fishers; the Ateshuaca are the best hunters. . Kishing ia cana 
on with bow and arrow, For this purpose the Yamiaca have harpoo™ 
arrows, ‘Tho Tambopata-Guarayo use wooden hooks, The Yamiace® 
and Atsahuaca have a way of catching fish by poisoning the water with 


TRAVELS ON THE BOUNDARIES OF BOLIVIA AND PRRU, 125 


scortain root. It would be interesting to touch upon the various types 
of arrow used for hunting and fishing, but would necessitate far too 
many details. Much labour is expended on these weapons, and, for 
instance, an arrow from Atsahuaca can always be distinguished from 
oné from Tambopata-Guarayo. The spoils of hunting and fishing 
become common property, at any rate when any large kill or good 
cateh ia made. All theso Indians own dogs; the Yamiaca havo fowls 
they have obtained from the whites, but, as is the caso with the wild 
birds these savages sometimes tame, they keep them, not for food, but 
for company. 

As I have previously stated, thoso tribes have no sottled dwolling- 
place, but own a number of huts at different places in tho vicinity of 
their fields. The Tambopata-Guarayos and algo the Yamiaca live in 
communal huts, é.e. several families live together in one hut, where 
re ead domain and fireplace. In the Atsahuaca tribe each 

ay separate hut (Fig. 7). These huts aro as simple 

. , the Atsahuaca contenting themselves with a protective 

core etiam whilo tho Tambopata-Guarayo and Yamiaca 

st up an oblong round hut of the stems of an enormous reed ((@yneriwn 
‘mderiaden) stuck into the ground. 

There are no large families. Theso Indians aro monogamists, aud 

from ome to threo children are ween in each family. In tho very largest 

i among these Indians—it was in the Atsahuaca tribo— 

: re but four children. In a portion of the hut, or in a hut of 
ir own, each family has their fireplaco, whore the wood is spread 
only in order to save the fuel, but so that the mombers of 
creep close to the warm wood. Fire is obtained in the 
h wooden sticks. 
< aarayo have no other cooking-vessels than sections 
‘which they steam their food. The Yamiaca and Atsahuaca 
rooks of a most primitive type. Among tho Atsahuaca it is only 
the women who boil their food (K, v. d. Steinen* made a similar 
thervation among tho Bakairi); tho mon invariably roast theirs. 
Bith men and women carry in wood to the huts, Making pottery is 
“woman's work.” ‘The malea of all these Indian tribes aro clad in 
‘shirt without sleeves, made of beaten bast or of the cotton they them- 
tlre cultivate. The females wear a squaro pieco of the same material 
found their hips (Fig. 8), sometimes also wearing a similar square 
‘eres their shoulders. Both men and women have the cartilage of the 
‘ee pierced, having a disc of mother-of-pearl inserted in it, or 
‘Twidays sometimes a coin. This perforation of the nasal cartilage 
tes no connection with arriving at puberty, being underta long 
bere that period. Some men also have the corners of their mouth 
= — 
“© vial Btainee, * Unter den Naturviitkern Zentral Brnsilions’ Berlin; 1894, 
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perforated, baving small wooden plugs in them for everyday occasions, 
bnt inserting feathers on high days. Among other adornments the 
men have frontals of gay parrots’ feathers. The Atsabuaca women wear 
necklaces of monkeys’ toeth, while with the Tambopata-Guarayo thees 
are worn by mon, 

Tho Tambopata-Guarayo Indians paint their arms, legs, and feos 
red. The Atsahuaca adorn themselves with patterns in red and blue. 
None of these Indians aro tattooed. All these Indians, in direct 
opposition to the Quichua, are extremely cleanly in their habits 
Nevertheloss, they fall a prey to various diseases. While IT was with 
the Atsahuaca they suffered from dysentery; a woman attacked by 





FIG, 8—ATSAHUACA WOMAN AND BOY. 


this disease was beaten with nettles (Urera, sp.) all over her nuked 
body with a view to curing her. When this treatment had not the 
curative offect desired, her husband trampled on the various parts of 
her body, evidently with the intention of thus driving away the 
ailment. 

These savages, more especially the Atsahuaca and Guarayo, wero 
extremoly kind and friendly towards us, built us huts, gave ma fire, and 
presented us with difforont produce from their fields. The Atsahnaca 
offered mo their most beautiful woman, Tamutsi, if only I would marry 
her and remain with them altogether. These savages of the primeval 
forest awaken much sympathy in me, though I know fall well that 
they are doomed to extinction. The forests they live in are rich in 
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indiarubber, so that very soon the whites will have taken possession 
of every scrap of thoir domain, Probably I am one of tho very fow 
who have boon permitted to soo any of the «mall primitive tribos living 
at the tare of the Andes previous to their losing all their original 
customs and usages, They will soon become wrotohed objets, tapping 

trees and drinking fire-water ; this is the inexorable fato 
to which Ios territies chunchos ” aro hastening with inoredible speed, 


Before the paper, the Caataman (Sir Taos Horpron): Baron Nordenskidld, 
who is to address us to-night, in » member of a well-known geographical family. 
‘He is the eon of the late eee paar me Was ae os 
tb t eminent contury. Itianot very 
Sarre ret Tio being from his cousin, Devoe Nordonakidild, an 


| It ia for thin renson. thnt sll the information wo, can 
so important. I will ask Baron Nordenakidld to commence 


per, the Omamxam: 1 think’ wo may well. congratalate, Baron 


ntlemen here who are more or less acquainted with the regions 
been tolling us; amongst others the Belgian Charyé d'affaires, 

Suarez. I will ask him to address a few words to you. 
‘Suanrz: Kindly allow me to commence by thanking Baron 
in the name of the Government of Bolivia and in my own, for the 
Jecture he has just given vs on his troubles on the boundaries of 
d Pern. Asa Bolivian, fam always very grateful to those distinguished 
hho have honoured my country with even a hurried visit, which, how- 
y does not give them sufficient time to study personally the habits 
sees at nom, vai to a great extent they have to rely upon 
‘information they receive, which in the majority of caso is vory misleading. From 
‘my own personal knowledge and experience, both in South America and in Europe, 
‘T have soquired » thorough acquaintance with the grading and export of indiarubber 
and other tropical products grown in the forests and on the banks of our great 
sivers. Our Governments as a rule spare no efforts to protect the natives, and when 
op up, a8 they needs must in those immense regione, the Governmonta put 
them as soon as they become known, I can prondly assert, speaking ot 





g the Spanish conquest of Peru, many Quichua 
fled down the mountains to the Bent 
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colonize the hot valleys to the east of the Andes with Aymards and Quichuas from 
the mountains, is that these races, and their favourite animal tho Mama, rapidly 
| Senet oe Uanaeande 

| T do not bolieve that there ever was developed evan an approach to an 

civilization in the region which is the subject of this lecture. The 

Tau hrf nt wr irate of rn hn 

their neighbours of the lowlands; and their manners and customs, clothing, and 
arts were an improvement on the pure savage. 

‘Dr, Evans: I think we ought all heartily to congratulate ourselves, especially 

who are interested in anthropology, on the splendid work the lecturer haa 

Ssh pop pr ahr parserabbear adenine yond 

of a wonderful civilization past, but he has dono 

tere details of the existing superstitions and customs of races that 

fast disappearing, at any rate, #0 far an a soparate existence is concerned. I am 

in the future anthropologists will look back to the work that has been 

‘by him and others such as he, and congratulate themselves that it was carried 

 batore it wes too late, ap a sear lpa ed 

ur lecturer to-night, but philologists also. He has recorded vocabularies and » 

| amount of grammar of a number of langoages of which little has hitherto 

Se eee re ie Slap Khe mlevils I kaye yell 

is mest remarkable that in this small district auch o large number 

Tnnguages i to be met with. It ix possible that, as Colonel Church 

tho number of separate stocks of Indians in South America is very 


extraordinary, 
ty-seven different Idioms in a population of loss: 
000 In Major and Ogata; ‘on the same scale London ought to have 2700 


Now, it seems to me that where a poople bas » language of its own it 
a CS TL it originally camo from a 


‘the north-east. In this connection I may mention that reports are 
nt which describe the visit of two Franciscans to the Toromonas and 
esspeivaon elmons.axtally.» hundred yates sap. They give an 

the prosperity and harmony that then prevailed in the 

to hare been more populous and civilized than it is at 

rogret that the Indians are #o fast disappearing ; we 

to see them multiplying and populating those vast forests 

mado thelr home, but, unhappily, it sooma that it is 


course of the dwindling of the indigenous races is not the rubber 
that has caused their transfer from one region to another. So far 
rations went, the Indians appeared to be well troated. There are 
however, and in the outlying districts away from the influence of the 
it, things have before now been done which cannot be too strongly 


ile havoc has been wrought by zymotic disensee, such a8 scarlet fever, 
n the old world. But it is, above all, the consumption of ardent: spirits 

r pee bringing about the extermination of the Indians, The 
Village of Santa Cruz del Valle Amono is now only one-fifth of 

b ‘the distillation of rum was commenced in the immediately 
low country. It sceoms impossible to keep the Indian from spirits, the 
lon of which is one of his greatest pleasures, Au Indian friend of mine 
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at the isolated miasion of San José de Chupiamonas told me that there were to be 
grand improvements there. On inquiry, these turned out to be nothing more or 
leas than the erection of a still, so that sugar-cane juice could be converted into 
rum on the spot. 

‘The Cuammax: You will all agree with moe that it ts very Kind of Barea 
Nordenskivld to come all the way from Stockholm to read us such an | 
paper—one which has given rise to so much interesting discussion. boll ares 
all to join with me in a cordial vote of thanks to the lecturer. 


THE ECONOMIC ee fe AND DEVELOPMENT OF 
AUSTRALIA." ‘ 


By J. W. GREGORY, F-RS,, D.Sc, Profesor of Geology inthe University 
of Glasgow. = 


I. Posrrtox axp Ouimare. 


Tue economic geography of Australia is concerned with three main 
factors: First, the geological composition, which gives At ite 
minerals, soils, and subterranean water-supply ; second, its geographical 
position, which determines, through its climate and its commercial 
advantages, the use that can be made of its raw materials; and thind, 
the quantity and quality of its labour, ~~ 
‘The dominant fact in the position of Australia is expressed in ite 
name of the “island continent.” It has the sheltered position and 
possible homogeneity of an island, and the vast and varied resonroes of 
a continent. Its position has endowed it with a mild, benefloent 
climate, for most of it lies in the warmer part of the south 
zone. The Tropic of Capricorn crosses the continent at ita widest 
and, excepting North Africa, it is the widest mass of land crossed 
tropic, Its chief tropical areas occur in three great peninsulas, pro 
jecting northward into the warm seas of Malaysia. ‘The plod 
; 80 that most of the land lies 


range in latitude. 

its uniform elevati 1 

unique in its unifé r sont is robbed of 
the advantage of an i ET 


* Read nt th aphical Society, March 19, 1906, 


ad 





‘THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF AUSTRALIA, 131 


strnoture. Its length is 2400 miles and its breadth 1971 milos, and 
its longer axis ix parallel to the dominant movomont of the winds; 
so they lose their characters as soa-winds long before they reach tho 
central regions. The plateau structure and low relief emphasize the 
contrast of tho interior and the const lands, Australia is a platean- 
land, and its highost summit (Mount Kosciusko, 7256 foot) is barely 
more than half the height of the highest poak in any other continent; 
it is much lower than the mountains of New Zealand or New Guinoa, 
Hence there is no steady riso to contral mountains, leading, by tho 
continual ascent of air to colder heights, to the gradual precipitation 
of its moisture as widely distributed rain. 

‘The geographical contrast in Australia is not between north and 
south, but between the arid areas and those that are fairly watered, 
‘This in not a simple contrast between the interior and tho coast lands ; 
for the distribution of the rainfall is governed by the temperatures of 
the water in the surrounding oceans. 

‘The eastern coast ia washed by a warm current flowing southward ; 
accordingly moist winds blow ashore from a warm sea to a colder 
\Iand; and as they aro forced to rise ovor the Enst Australian High- 
lands, they drop their moisture in abundant rains. But on the western 
and south-western coasts the winds come from a cold sea to a warmer 
land ; tho air is warmed as it croases the land, 0 its capacity for moisture 
‘is increased instead of being lowered, and it sweeps inland as a dry and 
von parching wind. Hence we have the contrast between the arid 
shores of tho Groat Australian Bight with their 10-inch rainfall, and 
the eastern coast on the same latitude with a rainfall of 60 inches. 

‘The climate of Australia is governed by the passage of a succession 
of atmospheric systems. They sometimes cross the continent along a 
‘southern path, and leave the interior open to warm, moist winds from 
the tropics. On other occasions thoy pass along # more northern track, 
‘excluding the moist, tropical breezes, and letting in the cold, rongh 
"winds from the Southern Ocean. A succession of anticyclonos crosses the 
‘continent with remarkable regularity. Each takos, on an average, 

‘and a half days in its passage, and the variations in its path 

‘and progress determine the conditions of tho Australian weather. 
Australia i: an exceptionally favourable position for the study 
| of weather and climate; and we may expect from her contributions to 
‘scientific meteorology worthy of her opportunities, when she realizes 
w hopeful are the prospects of seasonal weather forecasts, and what 
benefits they would bring, The variations in the anti- 
es are affected, and perhaps caused, by changes in the Sonthern 
dian Ooeans ; and it is not until our knowledge of the ciroulation 
tthe water in those oceans has advanced, that wo can hope to under- 
that alternation of drought and deluge, to which Australia is 
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TE, Sravcrore anp MATRRIALS. 


‘The utilization of Australian materials ia largely debecatianl tegen | 
climate, but thoir nature and distribution is determined the gecko 
structure of Australia, It is a plateau land; and it is a | great 
antiquity and uniformity. It has, moreover, been #o long 
the main stream of organic development, that its pe ogee ym 
are archaic and unique. 

Anstralia was once a land of great contrasts in relief; when it hed 
lofty chains of folded mountains of the Alpine type, the earliest of 
which extended from south-east to north-west, across the whole width of 
Central Australia; and at later times a great mountain chain ran north 
and sonth along ecastorn et eta date 
Peninsula, The summits of both mountain chains were 
glaciers flowed down their valleys and deposited the Cambrian and 
the Carboniferous glacial deposits. 

‘These old mountain chains were worn down to their stumps before 
the end of the Palwozoic period, Tho great folds that formed them 
have not been renewed; and since Mesozoic times the structure of 
Australia has been detormined by the foundering of earth-blooks, leaving 
high plateaus and forming wide lowland basins, long valleys, narrow 
coastal plains, and isolated cauldrons, 


A. Geographical Subdivisions, 
These vertical subsidences have broken across the old folded 
mountain lines, and have stamped npon Australia its present gee 
graphical divisions. They are three— 
1. The Past Australian Highlands, ranging from Cape York 
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Plateaw is the most. marked in Australian g 
the Western Plateau is gently undulating, and 
avid plains; the Hast Australian Highlands are a 
which has been cut up into deep gorges and steep ri , 
by dense forost, passable only with difficulty. The 
these divisions of Australia is due to the different ef 
the denudation of plateaus in wet and arid regions. 

The Hast Australian Highlands have been carved 
a well-watered land; the rain that falls upon them 
mountain torrents down their slopes to the sea, or to the cen 
the powerfal corrosion by the rivers and waterfalls had 
canyons, which have been widened into valleys; and the « 
thus been reduced to a mazo of gorges and a complex of 
ridges. The country, thus deeply dissected, clearly e3 
wealth; and, as it is difficult of access, it is generally 
agriculture, in spite of its often fertile soil and good wat 
it is necessarily left in the main to the pastoralist and the 

The Western Plateau has had a different history, 
plateau; for it is in an arid region, whore wind 
tributing force. So the irrogularities in the surface are 
the contours rounded, by the action of sandblast on the 
filling up of the valleys by wind-drifted sand and clay. 
has no powers of deep excavation ; it only washes the loose so 
the hillsides into the hollows, where it accumulates in banks, 
up tho valleys into separate basins and clay pans. It is on 
the plateau edge that the rivers have any powers of dissection, 
even there are but slight. So the main part of the Western 
being levelled, while the East Australian Highlands are 
more deeply soulptured. 

Accordingly, in the western interior of Australia the mineral wealth 
is less well exposed ; agriculture on a large scale is impossible ; sheep 
mising is precarious; and even the existence of populous industrial 
communities is difficult, owing to the scarcity of water. 

‘The Great Plains and the branch eastward therefrom along the Great 
Valley of Victoria, with their good turf, dry climate, low elevation, and 
mild temperatures, are best suited for sheep, and on thom are the great 
sheop-runs that gave the first contribution to Australian wealth. — 















B. Soils. 


The soils of Australia are in unusually close dependence on ths 
geological structure of the country. The soils are mostly 
ic, formed by the docay of rocks in situ; and the only drift soils are 
those due to wind on the plateaus, or to river deposits on the flood 
plains of the rivers. The widespread volcanic sheets, which ooour near 
the coast in all the states, decompose to a rich soil—the “chocolate 
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soil" of land agents’ catalogues. ‘This soil is rich in plant foods, lime, 
alkalies, and phosphates. The transported soils on the wide alluvial 
plains, and the sheets of wind-borne loam, are poor in phosphates; and 
the chemists who succood in choapening phosphatic manures can give 
the most effective help to the Australian farmer. 

‘The Western Plateau, though barren through lack of water, has 
often a rich soil, for it consists of primary rocks, which contain abundant 
plant foods. In places where the grains of quartz accumulate, the soil 
is mero barron sand ; but whore clay is formed by the settling of wind- 
blown dust, or silt in a hollow after rain, the soil is rich in alkalies and 
phosphates. And as there is little vegetation to uso up theso plant- 
foods, they accumulate and form a soil of remarkable richness. Desert 
soils are nearly always rich; for they have slowly collected stores of 
soluble plant-foods, and their mechanioal texture makes the soils light 
and warm, 


C. Water-supply. 

‘These rich rested ‘soila now lie idle for lack of water. Once Central 
Australia was well watered, and then it was as fertile as a garden ; but 
it has become arid, Its rains have dwindled, in places, to a miserable 3 or 
4 inches s year, in a region where evaporation alone can suck up more 
than twioe as many feet ; co the rivers have coased from running ; their 
valleys have been blocked by barriers of earth; and the lakes thus 
formed have dwindled to mere shallow pools of brine, or even dried 
into sheots of poisonous salt crust, The centre of Australia—once a 
luxuriant gardon—has now turned into the “Dead Heart of Australia,” 
but it shows such olear evidence of its former fertility as to stimulate 
schemes for its revival. The shores of Lake Eyre are below the level 
of the sea; so the first idea was to flood its basin by a canal from 
Spencer's Gulf, This impracticable scheme was followed by a moro 
fascinating idea, The most striking contrast between Australia and the 
other continents is that the interior is riverless. All of it has some 
rain; whither does this rain go? It does not flow in rivers to the sea, 
for most of the vast interior is either a basin of internal drainago, or 
of no drainage. Even its one great river, the Murray, discharges only 
# small proportion of the rain that falls upon its basin. Mr. H.C. 
Russell calculated that only 1°46 por ont, of tho rainfall on the Darling 
basin above Bourke is discharged by the river past that town. What 
happens to the other ninety-nine per cent.? Russell rejected the idea 
that it could all be lost by evaporation. So he concluded it must per- 
eolate underground, If so, it must flow through some b: | channel, 
and have some hidden outlet to the sea. ; 


upward to the surface. They are masses of fresh water surging up 
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continents is that, whereas their rivers flow over the surface, the main 
iver system of Australia flows underground. It seemed a beneficent and 
arrangement, whereby the water would be carried through 
Central Australia protected from evaporation as in @ pipe. If only this 
pipe could be tapped at intervals, the water would bo obtained where 
it was wanted, and the rested soils of Central Australia might again be 
as fertile, as when tho fabled kadimakara revelled in the rich herbage 
sround Lake Eyre. Tho idea was promptly tested. Suetonius Officer, 
4 Melbourne landowner, sunk some wells on his station of Kallara, in 
the far west of New South Wales. He was rewarded by roaching water, 
which overflowed from tho mouth of his wells, Undor tho stress of 
heavy drought, and guided by the geological insight of Dr. Jack, 
‘Queensland, in 1885, began the first bore to test the possible cocurrence 
of deep-seated waters beneath its arid western plains. In 1888 the 
entorprise was rewarded by the bore, at the depth of 1645 fest, reaching 
‘water, under such high pressure, that a stream rushed to the surface and 
discharged at tho rate of 291,000 gallons a day. This success led to an 
active search by boring, in areas where the geological surveys of the 
diferent States indicated that the deop well waters might be found. 
By the end of June, 1904, Queensland had 596 flowing wells, yielding 
12,635,722 cubic feet a day; New South Wales, 248 wells; and South 
Australia, 20, 
The opening of these wells naturally led to the hope that they 
ight render widespread cultivation possible in the Great Plains. The 
* water is enough for some intense cultivation around towns; it main- 
tains permanent watering-places for stock, on routes that would other- 
‘iso bo impassable. The wolls supply some towns with their domestic 
‘water; one of the wells lights Roma with natural gas ; and somo of the 
‘wells may be used for the cultivation of lucerne to feed stock during a 
period of ncarcity. But for extensive irrigation this well-water is quite 
‘inMequate. Moroovor, the calculations as to the amount of this water 
available seam to me to rest on a wrong basis. It is generally believed 
that the wells are truly artesian, of the same nature as the flowing 
‘Wells of Flanders, Paris, and London, whore the water that falls on tho 
Scent hills, percolates underground into the deepest part of a 
tragh-shaped fold of chalk ; thence it is forced to the surface, up any 
how-holo through the overlying clays, for the same reason that water 
Poured into one aide of a Y-tubo will rise up the other. The average 
tainfall on the Queensland hills is about 22 inches, or $19,000,000 gallons, 
st water per square mile. The area which receives this amount of water 
‘@ the western slopes of Queensland and Now South Wales is 80 large, 
‘tht, if much of tho rainfall could be caught, the amount available 
‘Wold bo enormous. According to some estimates, it is calculated that 
% por cent. of this rainfall porcolates underground, and is available 
Tr oillection from the deep, water-bearing rocks. One Alesinguiahed 
No, IL—Avousr, 1906.) 
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geographer asserted that it is as idle to fear the exhaustion of this 
underground reservoir, as it would be to drain y pumps 
from it; and many responsible geologists bave | ql 

amount of water discharged from all the flowing wolla of the ceatral 
basin of Australia, is so insignificant, compared with that which drains 
away wasted to the sea, that there need be no hesitation in 

our demands on the supply, or even troubling to avoid waste, But 
tho simple theory that the water rashes up these wells owing to the 
hydrostatic pressure of the water in tho Queensland hills, seems to be 
contradicted by the evidence, I havo eT ee 
and pointed out the facts, which seem to mo to show, ' 

wei fs net rala-water which ine cekel Goons ala o 
water, which has risen from the deeper layers of the Barth's < 

that the water rushes up the wells owing to the tension of its it 
gasee, and the pressure of the over-lying sheets of rocks, — We have at 
present no means of calculating the available supply, and there is every 
probability that it is not inoxhaustible. Many of these wells have 
already reduced their yiold, warning us that thoy derive their water 
from the accumulations of former ages, Politicians have proposed to 
limit the waste of water which now goes on, and I hope that 

tion proposed some years ago will be promptly reintroduced, so that 
this invaluable asset may be used to its fullest advantage, 








THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF AUSTRALIA, 139 


agricultural purposes, whenever there is an adequate water-supply and 
‘transport for the crops. The three northern peninsulas have areas of 
ich voleanio soils, and as they have heavy rainfall, these districts could, 
with adequate labour, grow valuable tropical products, such as cotton. 


E. Mineral Resources, 

‘The geological composition of Australia also determines the nature 
and distribution of its mineral wealth, which has yielded materials to 
the value of over £600,000,000. 

Tts most famous industry is its gold-mining, which dates from 1851, 
Gold had been found long before; tho first definito record was by 
James McBrien, a surveyor in tho Lands Dopartment of New South 
Wales, who wrote in his field note-book * for February 15, 1823, that 
close to a gum tree, which he marked, beside the Fish river, he had 
“fonnd numerous purticles of gold in the sand in the hills convenient 
tothe river.” 

‘This news was suppressed; and whon, sixteon years later, Count 
Streelecki found gold in the vale of Clwyd, he too was persuaded to 
conceal the fact, as the nervous governor feared its publication would 
lave revolutionary political consequences, 

Tt was not until 1951, that tho occurrence of gold in mining 
quantities, and not as mere museum specimens, was made known by 
Hargraves ; and the search in Victoria, roused by his results, led, on 
Angust 24, 1851, to the earliest discovery of first-rate mining import- 
ance—the gold-bearing gravels of Golden Point, Ballarat. The diggings 
there showed that Australia was one of the great goldfields of the world, 
‘ind began the active mining, by which Australasia has contributed 
£500,000,000 of gold to the world’s treasury. 

“Tho Australian goldfields are unusually varied in character, wide 
fn their distribution, and stimulating in their many novel problems. 
‘Their new and poculiar difficultios havo developed a courage, enter- 
qr, and originality, which now onable the Australian miner to work 
ne of unprecedently low grade, and have led to inventions and new 
‘Methods that help the miner in every mining country of the world. 

1. Serface Alluvial Deposits.—Gold-minos are divided into two main 
‘Pps, alluvial deposits and gold-bearing lodes; and though both of 
them have yielded the most easily accossible of their richest ores, the 
Pelegioal conditions of the Australian fields show that they are not 
tilausted. There remain supplies of gold that will keep Australian 
Siting active for genorations to come. 

“The alluvial deposits include srface gravels, sands, and loams, which 
tatain grains and nuggots of gold derived from the decomposition of 
Bi-bearing lodes, 

* A photographic facaimile of this ontry is given by E. F. Pittman, ‘The Min 
Bevarces of New South Wales,’ 1901, Eu : : age ee 
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Such were those rich tom-tiddler’s grounds, | 
of Victoria, at Ballarat, Bendigo, and © nail 
diggings), and the gold alluvials of Westralia, | 
of Coolgardic in 1892. These rich patches 
immediate neighbourhood of the lodes, and were : 
but alluvial mining has continued on deposits 
Most of the older gravels are buried beneath | 
miner finds them first at their outcrop, and when 
aro worked out, he has to dig shafts and follow the 
ground. ‘I'hus began tho mining of the older, di 
2, Deep Leads,—The available extent of the go 
Victoria appeared to be greatly reduced by vast 
of which SpE SY a tie eee i 
lavas hid, once it was feared for ever, the gold-b 
them. At Ballarat the ining ht hs tae ae 
face of the igneous rock, that forms the Ballarat Weat 
rock wall repelled the cosmopolitan army of miners, wl 
‘on the plain benoath, as suocessfally as the walls of 
then resisting the allied armies in the Crimoa. So t 
the plateau Sebastopol. Its resistance was at length overcome. 
ocourred to some miners on the adjacent goldfield of Creswick, who 
wore faced by « similar obstacle, that perhaps the igneous rock was 
not a deep-seated block, like a granite, but might be a surface lava- 
flow, boneath which the gravels might continue, This idea was tested; 
it was found to be true, and this enterprise prvi yore 
mining. The Ballarat miners at once renewed the | 
Sebastopol; they mined under its walls, and found 
gravels beneath it. Farther back from the edge presi een 
throngh the a lava; and 4) ing this work they discovered the 
Boastarceate ves rat lessee n 








fine gold is carried into them, and this fine gold 
through a thick bed of loam, clay, or gravel, instes 
trated on the bottom of the deposit. Some of these 











bucket-dredge, and Senate Ee 
The system was tried on the Clutha river, The 
improved by the application of the tailings 
in Now Zealand, in 1894; while another type, the su 


4 river, wash it, sort it, and extract from it its gold, al 
Henoe, if a dredge recovers two grains, or four 
por cubio yard (or about 14 tons) of gravel, they pay well, 
gold yield of the dredges in Victoria in 1903 was 

or 5d. of gold per cubic yard, With such economy, this system pecs 
mining has spread from Australasia through the gold-mining countries 
of the world. But the system is still in its infancy; New 
Zealand invention will enable a vast increase to be made in tho: 
gold yield of Australia. 

4, Auriferous Lodes,—The gold-bearing lodes of Australia 
scattered through the older rocks of the continent. 
them; they are richest, in comparison to its area, in ‘Victoria, anid 
poorest in South Australia. ‘These lodes are of many different types. 
The simplest are the gold-quartz veins formed along fault planes, and 
they are usually the easiest to work. 

‘The Australian gold-bearing lodes are of unusual variety in their 
modes of occurrence; they occur in rocks of many different ages 
and of different kinds, volcanic, plutonic, sedimentary, and meéta- 
morphic. They ocour as simple quartz veins along fissures and 
faults; as quartz veins ramifying in an irregular network, throu 
fractured masses of slate and sandstone; as “saddle reefs” in oon- 
torted slates and quartzites, as at Bendigo and Hargraves; they ocour 
as metasomatic or replacement lodes in slates; and as mineralized — 
bands of schist, granite, slate, and volcanic tuff; in propylitized 
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iorite dykes ; and along faults beside which augite andesites have 


aig a station ciigviasal sb as ee decid 
cene volcanic rocks of the Thames goldfield. Many of the mines 
worked to great depths ; thoy are working at 4250 foot at Bendigo, 
foot at Ballarat, and 2000 fect at Kalgoorlie, Nevertheless, in many 
Of the fields tho works are still quite shallow, though the ore-shoots — 
bly often go down much deeper, and will yield good returns to 
in future, 

Sileer and Base Metals,—Tho mineral wealth of Australia also 
des rich deposits of lead, silver, zinc, copper, and tin, Ita most 
rl is at Mount Lyell. There, thanks to the com- 
ined practical skill and high theoretical knowledge of its manager, Mr. 
‘Sticht, the difficulties which have long prevented the adoption of pyrite- 
smelting have been overcome, and the ores are being mined and smelted. 
the low cost of 13s. per ton. The chief mines of load, silver, and 
zino aro at Broken hill, where the output of the mines lowered the 
2 of silver; and, thanks to tho ingenious device of separating 
» zine ore from tho rhodonite, by making oach little grain of ore 
op its own buoy of gas-bubbles, the vast stores of zino aro now 

ble for the service of mankind. 
Coal and Tron.—Perbaps more important in their ultimate influence 
‘even the gold-mines are the vast coalfields and iron ores of 
Australia. Tho conl-ficlds are mainly in Now South Wales; and they 
can safely bo described as the greatest and best-placed coalfield in the 
southern hemisphere. They have been most worked where the coal- 
easures outcrop on the surface around Nowcastleand up the basin of 
‘Hanter river. But they extend to the south, buried by later rocks, 
[ have been proved in a 10-foot seam at the workable depth of 2917 


foot under Sydney. 
An the other states, Viotoria has high-quality coal in Jurassic rocks ; 
and oval of the same age occurs in Queensland, in the Ipswich district, 
in South Australia, in Leigh’s Creek. Tasmania has coalfiolds in 
ins of the Morscy. Wostern Australia has coals in the Collie 
, of which the age is still uncertain. Vast deposits of brown coal 
all through Australia, especially in the Great Valley of Victoria; 
though the amount there is enormous, no oxact estimate is possible ; 
is bores prove the patchiness of the deposits, and as adequate assays 
‘not made from all the cores, material that can only be described 
naceous shale has been included in the records as brown coal. 
iron ores of Australia are of high quality and wide distribution. 





A report by a commission of the Federal Pari 
tion to their amount; and with vast accessible 
suitable fluxes, and cheap coking coal, I am confid 
=with ithe posible excepticn’of Ohina—Atatealielal 
record in the cheap production of iron. “ 


TH. Economie Devevormesr, + 
The coonomic development of a country with — 
charactors and position of Australia naturally passed 
stages. It could at first be most easily utilized for the rais 
produced materials, which could stand long-distance tran 
injury, were of sufficient intrinsic value to pay the cost 


ife. Australia was a wide land, with unl 
Uttlo labour. So it was particularly suitable for i 
could utilize the maximum of land with the minimum of labour, Ttwas 
a sound instinct which led John MacArthur, in the early ¢ 
Sydney colony, to devote his energies to the improvement of Aui 
sheep- ing. Dissatisfied with the quality of the balf-bred m 
poeta that could be got from the Cape, he tried to prooure 
pure merino sheep from Spain. But their export was a: 
and MacArthur's offorts wore foiled. But then camo the Peninsalar 
war; and it was charactoristic of Australinn methods that it seized 
this chance of getting the coveted Spanish sheep, ana by Go 
ing developed its high-quality wool. 

The pastoral industry was the first that gave Australia its wealth, 
and the wool export from 1851 to 1908 alone, was, aocording to Cogblan, 
of the value of £610,000,000. Despite the havoo of the last 
Australia has now over 73 million sheep, and has the 
wool of any country in the world. It has more sheep 
of the British Sra During the development of 
industry, Austral 


of the mining 
machinery, rails an‘ 
the cheapest rate, 


But with the 
industries that 
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local production was necessary, or low-priced bulky materials, such as 
bricks and furniture, which could not afford long-distance transport, 
But with increased labour-supply, and the occupation of all the natarally 
cleared, accessible land, and tho exhaustion of the most casily worked 
gold deposits, other industries became profitable. Diggors bought land 
and became farmers. Large sheep-runs have been cut up into dairy 
farms, and the calcareous loamy soils have been ploughed into wheat- 
fields, Australian agriculture has the advantage of the seasons 
ssiternating with those of Burope; so her summor produce and autumn 
fruits reach Britain whon there is least local competition. The national 
ingenuity has helped the farmer as woll as the miner; and much land 
that could not otherwise have been tilled has boon brought under 
cultivation by the stump-jump plough, and the invention of the 
stripping harvester enables the wheat-fields to be reaped most 


Australia has, therefore, seon a great development both of her 
agricultures and manufactures. In 1903, according to Coghlan’s* 
estimate of the value added by manufacturing processes to the raw 
materials (much of which would otherwise have lain waste), manu- 
facturing made tho groatest, and meena the seoond greatest, con- 
tribution to Australian wealth. 


Part of the results from dairying, moreover, should be added to 
those from manufacturing, as its main produot, butter, is made in 
co-operative factories, from milk raisod by smal) dairy farmers, 

(To be continued.) 


THE GEOGRAPHY OF INTERNATIONAL FRONTIERS. 
By Major 8. H. HILLS, 6.M.G., RE. 
Tue importance of clearly dotined boundary-lines between the territorial 
of rival nations is too obvious to require any labouring. 
That ill-defined boundaries are a fruitful subject of international 


_ * Tt has not soomod necessary to include many statistics in this pa ota 
figures are given in that invaluable storehouse of information, Coghla i 
‘Account of Australia and New Zealand,’ issued annually by the New South Wales 

Published in this country by P. 8. King & Son, Groat Smith Street, 


4 Aildross to tho School of Geography, Cambridge, May 5, 1900. 








important acts of the government of a country and ! 
not be undertaken without a due weighing of all the Dp nem 
a duo understanding of the geographical questions involved. r 


mest with in delimiting our African possossions, not so much of old- 
established frontier lines in highly civilized countries. ‘The latter 
fulfil their objects if they are clearly marked both upon the mapa 
and upon the ground, and are fully understood and accepted by both 
parties, For tho settlomont of now frontier lines the problem is » 
different one and calls for a more complete solution, In this case we 
are concerned, not only with the frontier as an accomplished fact, 
but also with the frontier in process of making, and the ease with 
which it can be surveyed and marked out upon the ground beconies 
an important factor. Tho time olement often enters into the problem, 
generally complicated also by financial restrictions, and the question 
then to be answered is, not what is the best possible frontier line to 
select, but what is the best line that can be surveyed and aid out 
within a stated period of time and with a definite limit of ovat? 

As in most practical affairs, the solution must be of the nature of 
4 compromise which renders it all the more important that the 
agreement or treaty, wherein the proposed frontier line is first defir 
should be drawn up in the most Iucid manner and with the actual 
conditions of the practical problem clearly in view. Unfortunately, 
such treaties have beon often drawn by diplomatists, whose knowledge 
of geography may be small and whose knowledge of practical surrey 
work is nil. Hence mubh future trouble, which could have beon avoided, 
or anyhow minimized, by more “clear thinking” at the outset, To 
assist in this “clear thinking” and to indicate briefly some of the 
more important factors ruling this problem of frontier definition, are 
the objects of the present lecture. 

The conditions which the perfect frontier should fulfil may be 
postulated as follows :— 

Firstly, it should be an actual barrier to the people on either side 
of it. This is a condition which obviously can only rarely be met. 

Secondly, it must be clearly indicated upon the ground, so that the 
most ignorant can have no excuse for mistaking its position, To this 
end, it must either be marked by natural features or by artificial 
monuments or beacons. In the latter case, the relative facility with 
which the ground can be surveyed and the beacons erected in position 
with the requisite accuracy becomes a fundamental point, 
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Thirdly, it should be stable, not liable to secular changes. 

Fourthly, if lying in an inhabited district, it should, wherever 
practicable, respect oxisting ethnological or tribal boundaries, In 
giving weight to this condition, it is nocessary to guard against 
attaching undue importance to such boundaries whon only of a tem- 
porary character or when dealing with tribes known to be of wandering 
habits. 

All frontiers are capable of division into two main classes: natural 
frontiers, such ss rivors and watershed or crost-lines; and arti- 
ficial frontiers, comprising conventional lines upon the Harth’s surface, 
parallels of latitude, meridians of longitude, and “straight” lines 
between fixed points, In tho latter category we must also include 
frontiers defined “by reference” to oxisting conditions, such as 
frontiers following existing provincial boundaries, tribal boundarios 
or roads, or defined as passing within a cortain distance of a town or 


Lot us take these various types seriatim and see how far they fulfil, 

what respects thoy fall short of, our ideal conditions. 

River Froutiers,—Tho advantages acoruing from the selection of a 
‘river as a boundary-line are, in the first place, that its position is quite 
obvious, and, in the second place, that it requires no survey operations 
to delineate it. In the case of an unknown river such operations are 
interesting for the purpose of laying down its course upon our maps, 
but are not necessary for the delimitation of tho frontier. 

_ An example of the economy of time and labour arising from this 
quality of the river frontier occurred recently in the course of the 
erga the boundary between the republic of Liberia and the 

colony of Siorra Leone. Starting at its northern end this 
- frontier was defined by a cortain meridian line until it met the Mannah 
“river, which it then followed to the sea. Roughly about two-thirds 
See esters the meridian and the remaining one-third along 


Owing to tho densoly wooded nature of the country tho survey 
extromely diffiowlt and the traverse of the north and south line 

of the necessary beacons, necessitated many months’ 

| work. When the boundary commission reached tho river their 
finished and thoy travolled to the const by the shortest route. 

‘it been necessary to traverse and survey tho whole river another 
work and a further expenditure of several thousand pounds 

have been involved. At the same time, though this river was 

sed by the commission and its actual course, between the point 


‘the meridian outs it and the ooast, is unknown, it forms a 

ndary, the oxistence and position of which is known to every 
‘in the locality. Furthermore we may note that the beacons 
| along the straight portion may easily, unless well cared for, 
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become overgrown and obliterated, while the river re 
long as rain falls and water flows. > ta 

Per contro, we must reckon it a disadvantage that 
easy means of communication and transport it” r 
than separates tho races on its two banks. For this rea 
paratively exceptional for large rivers to be accepted | 
ties as boundaries, 

All rivers are liable to secular changes of their co 
the denudation of one part of their banks and the acer 
and in certain exceptional cases, notably that of the Y« 
havo broken into entirely new channels, In such 
becomes important to decide whether the frontier-line 
the new course of the river or remain immutably 
position, The accepted ruling in this case follows what 
the ordinary practice of English law, viz, that any slow, 
cbange of course carries the fro: with it, while a per 
into a now channel leaves the frontior in the old channel, even if that 
be completely doprived of water, In defining a frontior as follov 
river it is necessary to state the precise line to be taken, ht 
cither the medium filum, or midstream, the line midway between the two 
banks, or the thalweg, the bottom line of the valley or line of deepest 
channel of water. Of these the mid-stream is the most stable in posi- 
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‘When lying in high ground the water-parting line forms, on the 
whole, the most satisfactory frontier that can be found; it is readily 
identified, requires no survey to delimit its position and is perhaps, 
of all geographical features of the Earth's surfaco, the one loast liable 
to secular change. When raised above the snow-level, so that it 
cannot be crossed except at cortain definite passes, auch a line forms 
an ideal barrier botween nations. 

‘When drafting the desoription of such a frontier, care must bo 
exercised that no misunderstanding oan arise as to which water- 
parting lino ix intended to be taken ana to this end it is always 
mivisable to enumerate the precise river-basins that the line is to 

rat ‘Mauch confusion has arison in tho past by looseness of defini- 

duo to imperfect geographical knowledge. Thus the rd 
dispute between the republics of Argentina and Chili had its origin 
assumption that the continental divide, separating the waters 

flow into the Atlantic from those flowing into the Pacific, was 

cident with the general crest-line of the highest peaks of the 
Apart from the difficulty that the Andean range has nothing 

which can bo described as a gonoral crest-line, the continental water- 
ig is at places very far removed from the mountain region and 

out into the comparatively flat ground of the pampas. The 

of the two republics, one demanding a frontier along the conti- 
divide without any deviation, and the other a line along the 
peaks of the Andes, following, as far as possible, the principal 

wnii-south “backbone” of the range, were quite incompatible, 

were finally submitted to the arbitration of His Majesty the 


s desirable boundary. Tho advantage of ready idontification is lost, 
the actual position of tho lino can only be found by somewhat 
od levelling operations. Hence, if used as a frontier it requires 

og thus losing part of its character as a “natural” line. In 
ne caso the water-parting line may even lie in a lake or 
and thus become indeterminate. As an example of this we 


rivers where the two main streams are connected, at some 

ce from their actual junction, by a channel called the Ziwa-Ziwa 
The direction of flow of water in this channel was a subject 

f of opinion between those who had visited it but there 
reason for supposing it to vary with varying climatic con- 

0 If this really be tho caso, and the water in the Ziwa-Ziwa 
‘at times from the Zambezi to the Shiré and at times in the 













Shiré watershed shifting ite’: poslifon witli 
There are doubtless other cases of flat marshy gr 
separating lino between rivor-basins the drainag: 
to seasonal change. The supposition that a wa 
always well defined and is immutable in position 
by the facts and frontier treaties based upon suc 
drafted with due caution. In many cases it would 
depart from the watershed where the latter enters 
level country and to substitute straight lines. The ex: 
of curvature and winding of a watershed in such an area is 




















not being natural features of the Karth’s surfaces, n 
frontiers, be marked out by artificial means—bou ‘ 
ments, cairns, or beacons. All such frontiers havo, 
common objection that they must be minutely surveyed 
throughout their whole longth. This preliminary wor! 
the positions of the beacons or frontier-marke fully a 
parties they lose their chief defect. ‘The slight initial 
under which they labour often ultimately acts to their w 
compelling careful delimitation and survey and removing 
tion to leave the settlement to a mere paper definition. 

Frontier definitions based upon parallels, meridians 
lines aro very tempting to diplomatists on account of the 
with which such lines aro ruled upon a map and are. 
treaty. In making use of such lines it is very important to 
atantly in mind the relative accuracy with which their | 
known. Thus in an unsurveyed country tho position of a 
or, in other words, the longitude of any given place, is liable 
larger errors than the position of the parallel or its 
peated instances have occurred of the danger of 
boundaries in little-known country. Thus the 30th meridian of east 
longitude, in the neighbourhood of Lake Albert Edward and the 
Ruwenzori mountains, was given a position on the maps about 30® 
miles in error at the time when a frontior agreoment was | ara a 
between this country and the Congo State. 

A somewhat striking example of the disadvantage of a fre ES 
frontier has lately come to light in the case of the Anglo-Congdlees 


* Tho water-parting line between two rivers terminates at the point where thes 
waters first moot, ‘Thus if the Ziwa Ziwa flows from the Zambeai to the & 
first point where Zambozi water meota Shiré water is the junction of the 
‘and Shiré. If the flow in the channel ix in the reverse direction the pele 


of the waters is the Ziwa Ziwa-Zambexi junction. 
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frontier in the neighbourhood of Lake Bangweolo. The agreement 
between Great Britain and the Congo State of May 12, 1804, defined 


‘up to its issue from Lake Bangweolo. Thenoo it shall run southward 
along tho meridian of longitude of the point where the river leaves 
the lake, to the watershod betwoon the Congo and Zambezi.” 

When this agroement was drawn tho oxisting maps showed the 
course of the river as lying well to the westward of the meridian drawn 
throngh the point where it leaves the lake. “Later surveys havo, how- 
ever, shifted the relative positions of river and meridian with the effect 
of moving tho stream so far towards tho cast that it now intersects the 
meridian line in two, if not in four, places. A delimitation of this 
boundary in strict accordance with the treaty is therefore impossiblo, in 
‘that it would result in islands of inaccessible territory cut off between 
the straight line and tho river-bends. A new sot of negotiations are 
therefore imperative, a necessity due to the unfortunate wording of the 
original agreement. 

Boundaries following parallels of latitude aro wnobjectionable. 
Existing frontiors of this nature, eg. the 49th parallel between 
‘Canada and the United States were laid out by astronomical observa- 
tions and are substantially in error owing to the variation of local 
attraction, At the prosent time such a frontier would bo laid out by 
tringalation so that this particular source of error would be eliminated. 
Arecent example of this class of boundary is the Anglo-German frontier 
west of the Victoria Nyanza which follows the parallel of 1° south and 
‘wa delimited by a triangulation survey extending abont 20 miles on 
‘ither sido of the line. 

A meridian-line boundary would now be laid out in the same way, 

The case of a frontier following a straight line between two points 

‘ti the Earth's surface gives rise, unloss tho positions of both points aro 

accurately known, to grave difficulties in delimitation. Long 

‘of such a frontier are moat undesirable in a new or rugged country 

a detailed triangulation extending over a wide belt. 

auch a line can be delimited by traversing it twice, 

fue to determine the relative positions of the terminal points and a 
“fend time to mark tho lino on tho ground, 

_ Many frontiors of this class have been delimited in Africa and there 

_ 0 somo still waiting demarcation, hus the eastern boundary of 

separating that colony from the German Kameruns, ia for the 

8 series of straight lines. The southern section running from 

‘rapide” on the Old Calabar or Cross river in the direction of the 

of Yols, lies in a yory difficult country and has not yet been sur- 

The northern section from Yola to Lake Chad was surveyed 
three years ago. 
© agreoment which established this frontier was that between 


€ 
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Vimita of oocupation of a certain tribe or the boundary of a certain 
province. The inevitable vaguonces of such @ description will naturally 
restrict its use to any but casos whoro land values are small and whero 
the country is undeveloped or sparsely inhabited. Even in such cases 
it would almost always be preferable to substitute a more rigorous 
definition. Thus tho long misunderstanding between this country and 

‘tugal as to Barotseland, where wo claimed the whole district subject 

to the king of that country, has been a direct rosult of the vagneness 
with which tho limits of our claims, depending upon such a shadowy 
thing as tho rulo of an African potentate, were presented, both to our 
‘own minds and, 4 fortiori, to those of our rivals. As a more recont ex- 
wuple of the evil of indefinitences we may note that at the present 
moment the Foreign Office would be extremely pleased to be informed 
what is the trae northern limit of the province of Sinai. 

Ts connection with the question of tribal boundaries, more par- 
ticularly in Africa, there is a further difficulty that arises owing to 
tho fact that tribes and village communities often own outlying patches 
land, similar to the detached portions of many British counties. To 
tiyiate a frontier 90 as to enclose all such fragments of Iand would 
trigusly be impossible so that, to avoid hardship to the natives, the 
geeral custom has boen to allow them a cortain timo—say one year— 
daring which they can freely chooso on which sido of the frontier they 
Yuh to live and, when the choice has been made, to give them grants 
tiled as compensation for what they havo lost. 

‘“Afronticr defined as running at a cortain minimum distance from 
% existing road, or skirting an existing town or village, requires no 


A last class of frontier definition, one that we may hope never to see 
the futuro, is that which dofinos it as a line drawn on a certain 
‘If the map is on a sufficiently large scale and is based upon an 
‘tamlo survey there is much to be said for this form of definition, but 
‘tht ace is far otherwise when the map is one on a small soale and 
rilates to country imperfectly known or incompletely surveyed. Thus, 
between Germany and the Congo State of November 8, 
‘YI. reads, “ The Gorman Empire is ready on its part to recog- 
frontiers of tho territory of the Association and of the now stato 
a to be created as they are shown in the annoxod map." The 
‘was not even published with the treaty but was the same one 
attached to the ninth protocol of the Berlin Conference of 
VES, ‘Tt was on a scale of about 150 miles to the inch, and, as may 
be imagined, it was, in the light of our presont knowledge of 
of Africa, very far from boing even approximately accurate. 
would be impossible to mark out the frontier from 
_ While definition by map alone ia gene 
“ardly be pointed out that the objections | to 
‘No. 11.—Avousr, 1906.] 
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misundor- 
ratandings is the 


‘be the sciontifio 
alone, he will be able to uphold the intorests of our country and to aafe- 
guard the peace of future generations, 


A PLEA FOR THE INVESTIGATION OF BIOLOGICAL AND 

ANTHROPOLOGICAL DISTRIBUTIONS IN MELANESIA.* 

By Dr. ALFRED ©, HADDON, F.R.5-. 

‘Tus Melanesian islands constitute a fairly well-marked biological 
aa Many of the islands are of large size, while most of thom 
) a greator area than the majority of the islands of the Pacific, and 
there is reason to believe that thoso are vestiges of an ancient land- 

that probably became submerged in the Mesozoic period. The 
i of Melanesia have yet to be studied from a pr geomorpho- 
logical point of view, and the geology of most of them is practically 
| 
Probably botanists are not satisfied with their knowledge of tho 
flora of the district as a whole, or of particular portions of it; and 
there must be many problems of plant structure, distribution, and 
that require detailed investigation on tho spot. The same 
D apply to the zoologists. Botanists, zoologists, and general 

would welcome an opportunity for extensive and intensive 
“study of the morphological, distributional, or biological problems of 

‘Plants and animals in Melanesia, 

‘There are many anthropological problems in Melanesia that require 
‘investigation in the immediate future, since the dying out or modifica- 
oe arts, crafts, customs, and beliefs that is now taking place, and 

shifting and mixing of populations, will soon render their solution 

or even impossible. On the other hand, there are many dis- 
“tots never yet visited by o white man, and many islands of which 

| Memeo has no ken, 
‘Hho Melanesians are mainly a dark-skinned, woolly-haired, dolicho- 

Exailic poople, but there is much variation in these and other physical 

t For oxample, the skin may be nearly black or of a coppery 
‘the woolly hair may be more or less completely unravelled among 
n individuals in many places, and the cephalic index varies from 
me dolichocephaly to well-marked brachycephaly, It is generally 


* Rosearch Department, June 8, 1906, 
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admitted that this somatic variability is explicable on a theory of Poly- 
nesian admixture ; but it has yet to be proved whothor (to take one 
charactor only) the brachycephaly is entirely due to this factor, or 
whether it is the result of variability in the stook itself, or it may 
be the expression of a distinct variety of the Melanesian race. The 
Polynesians themselves aro by no means @ puro race, and their con- 
stituent elements require elucidation. Dr. Volz (Volz, W., ‘ Boitrage 
zor Anthropologie der Sadsee,’ Archiv far Anthropologie, 23, 1894) has 
argued, only from craniological evidence however, that there is a 
primitive Australian clomont in the West Pacific and even in New 
Zealand; and he divides the Melanesian and Polynesian races into 
several “branches” and “types.” The farther elucidation of these 
problems can be effected only by a very large series of physical 
measurements and observations extending over a wide area. 

The psychology of backward peoples has been greatly 
and the opportunity of a well-equipped expedition would do much to 
encourage students to undertake this research. 

A good deal is known about the arts and crafts of the Molanesians 
in a general way, and attempts have been made to synthesize our know- 
ledge, the most satisfactory of these being that of Dr. Gribner (Gribner, 
F., “Kulturkreise und Kulturschichten in Ozeanien,” Zeitschrift fir 
Ethnologie, 1905, pp, 28-53), who has published half a dozen maps illus- 
trating the distribution of a large number of cultural objects and of 
certain customs. He distinguishes in Western Oceania a primitive west 
Melanesian culture, followed by an eastern Melanesian culture; later 
came the proto-Polynesian culture drift, and finally cultural elements 
from the southern Polynesians. Generalizations such as these 
depend for their value upon the accuracy and completeness of the 
observations upon which they are founded, and a systematic survey 
of the island groups as a whole would lead to trustworthy results. An 
investigation of this kind would verify existing data, add an immense 
number of new facts, and localities could be ascertained for un- 
located specimens in our museums, and the uses of doubtful objects 
could, in many casos, be discovered. 

Although data exist for the study of many languages of Melanosia, 
a groat deal remains to be done in the collection and study of fresh 
matter; and the folk literature has yet to be recorded. 

By a combination of these two lines of inquiry, the physical and 
the cultural, the nature, origin, and distribution of the races and 
peoples of the West Pacific could be elucidated. 

There are other aspects of the anthropology of Melanesia that aro 
of equal importance, to which brief allusion must be made. 

The sociology of the Melanesians has been studied by various 
writers, chief among whom is Dr, Codrington (Codrington, R. H., ‘The 
Melanesians,’ Oxford, 1891). We know that mother-right is generally 





whother it is due to racial influences, If the former be the case, it 
is important to discovor the causes that have led to this transformation 
and the steps that mark its progress, With this is associated the 

of the family and tho distribution and inheritance of property. 


fally selected so as to procure the maximum of results with the least 
txpenditnre of timo and energy. It is only by careful regional study 
‘that the real meaning of institutions and their metamorphoses can be 


All the manifold beliofs and usages that are grouped under the 
tem “religion” require detailed local stady, and much information is 
iesirable concerning the remarkable dovelopmont of socret socicties 
‘in Melanesia, 


‘The utudy of the decorative art of Melanesia is practically un- 
vob It is absolutely necessary to make investigations of this 
ature on the spot in order to discover what is tho significance of 
various designs and patterns, and to accomplish this in a satis- 
ory manner it is necessary to have exceptional facilities for gotting 


_Ttis superfinons to extend this plea, as all ethnologists will agree 
work requires to be done, and that without delay, a conclusion 

must also be obvious to those who have not previously given 

to the subject. The presence of Government officials, mis- 

traders, and of returned indentured labourers, tends rapidly 

fy or destroy tho old customs, Much has already disappeared 
places; wo are yet in time in many othors if we do not delay. 

fifteen years I have been convinced that the best means of 

ng the end in view is to organize a prolonged expedition to 

c with the absolute control of a suitable vessel. The vessel 

be a steamer built for comfort and stability rather than for speed. 

scientific ataff on board should be the director, doctor, 

least two stenographers, who should also be typists, 

possible, an artist. Tho director should reside permanently on 

‘but should he for any reason elect to remain temporarily on 

he must appoint a deputy, who must remain on the vessel, and 

this timo the latter is to havo full powers and sole control. 
dation should be provided for a numbor of investigators, 
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would constitute a mine of information for tho presont and futare 
generations of students of man. : - 


n the Earth, but when these scionces como into relationship 
other and with past, present, or probable future Innd forms or distribu- 

‘of Iand and water, geography alone can solve the problem; so that Dr. 
in’s expedition would be, although very technical in ita aspect, on the whole 


'y is, Thave not the elightest doubt that such an 
‘as this would certainly lead to valuable results, and I express the hope 

lon will be successful in raising the money for the purpose. 
Sxtsomasw: In reference to what Dr. Haddon said about undeveloped 
government in Melanesia, I beliove that we may have a condition of government 
‘even lower than that by the old mon of the village. Tt was very forcibly borne in 
on me that at times the old men only voiced the opinion of the community, and 
‘tried to influence it to any considerable extent, they would have been dis- 
‘do not say no notice would have been taken of their advice, but it 
ald not have been acted upon—things would have come to a deadlock, and this 
pened once or twice. With regard to the vessel that Dr. Haddon spoke of, 
‘be remembered that no vossel is ideal for tho Pacific, every vessel draws 
water than is possible for somewhere you want to go, It will bea 
thing to got the smallest possible draught which is compatible with 
, On the recent Daniel's expedition we found a parnffin-launch of 
use Buccens. We were on a sailing-boat, and what I saw of it fully per- 
me that a steamer was the only thing. Even working a small district 


= to English. I should think that 
possible difficulty, and it ix difficult t how it could be artia 
‘As rogards what might be expected ically in ¢ 








mt: I do not think that I can say anything of any value to-day, 
my very hearty approval to the idea of such an expedition, 
7 te ‘Tuomas Hoxptcm); Before asking Dr. Haddon to reply to 
the points which have been raised in the course of the diacussion, I should 
him one question. ‘The anthropological point of view is the one 
bas empbasized most in his plea for this expedition, I should 
r wh he considere, from information which he has already obtained 
\parbaps he Is better acquainted with that part of the world than most 
rh he considers that the tribe of Melanesian people aa a 
nishing in numbers or increasing ; that is to say, can they wait, or 
ir eotiology and their evolution all be investigated at once? Because 
wrts of tho world where tho aboriginal people are rapidly disappearing; I 
u , n Patagonia—where in the course of another ten or twelve 
z expect that some of the tribes will have dimppeared 
there will be no further opportunity of investigating their manners 
in the only point I should like information upon, Now I 
to reply to some of the points raized in the discussion. 
First of all, sir, with regard to your point, I do not know that the 
disappearing to any great extent from most of the islands, but 
‘the Government and the trader and the missionary and tho indentured 
who is coming back from Queensland and elsewhere, native customs and 
getting terribly upsot. Your point is ono I am particularly 
“Took st all these things at of 


immediately, Of lato years one 
vend an expedition 
_Ifwe did that, wo should 
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“Tho funds of tho Society do not at present admit of their giving financial 
sasistance, nor indeed have you suggested that they should do so, but you have 
the warmest wishes of the Society for your success in obtaining the necessary funds, 


sincerely, 
“@Bigned) G, T, Goupre, 


“Yours 


“Juno 17, 1906." 


NOTES TO ACCOMPANY LIEUT,-COLONEL MAUNSELL'S MAP 
OF EASTERN TURKEY IN ASIA.” 


Ts Oriontal countries thors aro many obvious difficulties in the way of 
detailed or accurate surveys, and maps have therefore to be compiled 
from reconnaissance work and leas perfect data than in countries whose 
Governments themselves undertake the surveys. A great deal can be 
done by fixing positions with a 6-inch sextant and half-chronometer 
watch, which ean bo utilized to chock the ordinary reconnaissance dono 
by compass and time distanco. 

‘Tn the western portion of Turkey in Asia many of the large towns 
have heen fixed sufficiently acourately by previous travellers and 
surveys, and farther observations tend to show their positiona are very 
closely correct, Sivas, Erzingan, Kharput, Malatia, Karahiswur, and 
‘Tokat aro instancos of this; further positions were fixed in relation to 

| those, and reconnaissance work undertaken throngh the lesser-known 
parts of tho country. In the Sivas district and in the Tauras ranges 
‘much work was done by Sir Charles Wilson and tho military officers 
under him in 1881, and this has been utilized. The Black sea coast 
districts aro very mountainous and intricate for survey work. Tho 
actnal ooast-line can be obtained from the Admiralty charts, and inland 
a8 far as the coast ranges—somo 40 or 50 miles—work has been obtained 
from mining engineers and others engaged in the construction of new 
ds inland, The intricate country of the Dersim, in the bend of the 
below Erzingan, has been filled in from surveys by the late 

Stewart, with some recent additions. 

‘Tho Russian survey, 5 vorsts to an inch, of the ‘Trans-Caucasus 

Provinee has been utilized for all the frontier districts about Erzerum, 
| Alashgird, and Bayazid, which were surveyed during the occupation 
at tho closo of the 1878 war. For the country round Lake Van, the 
| esa of fixing points by latitude and azimuth was utilized as far 
the prominent peak of Ararat, already fixed on the Russian 
wey, and lying nearly north of Van, being found most useful, 
lino for a triangulation was roughly measured by the 
latitude of Van Consulate was observed and its pos 
zimuth oearares this forming one end of the base. The summit of 





bo 





several points in the high ranges south of the 

Maratokh Dagh, far away beyond Bitlis, also, such 

clearness of the air on this elevated plateau. _ 
By using a large prismatic compass, an appro 


to Diarbekr, which town was ultimately ast 
Hoekkinri, the Bohtan district, and the wild count: 
of the Great Zab, The sextant and chronometer: 
positions, in support of tho triangulation, Van being 
Poo fil in the detail of the country between the 
network of reconnaissance surveys was undertaken and ¢] 
ally filled up. The country round the basin of the 1 
the Great Zab, the Nestorian Christian country, and 
Bohtan, all mountainous districts in which scarcely 
had been done sinoo Layard’s time, have now been filled 
extent, although gape still exist. 
Much new work has also been done in tho countr 
and Bitlis, and it is cnrious that this open country be 
tho hills and the Tigrie has been hitherto #o imperfeotly 
The uppor and middle courses of the Batman river, 
tributary of the Tigris, sometimes containing as much 
parent stroam itself, have now been traced, and the three str 
rise in the mountains of Sassun and combine to form the | 
been defined. 
Probably the difficulty hitherto experienced in tracing 
these streams lies in the fact that before entering the Tig 
have to force their way through an oxtremoly narrow deep 
atone plateau; the junction of two of the more important st 
place here, and the rivers, although containing a great volume o 
aro almost lost to view as they traverso the plateau, and it is no 
the very edge of the rift is reached that it oan be discerned at. 
this country north-east of Diarbekr would well repay 
and it has many ancient inscriptions and remains awaiting 
The rocky districts of the Tor Abdin, near Mardin, as well : 
of the Hekkiari country on the other bank of the Tigris, is f 
naissances by Sir Herbert Chermside. “ 
The country round Kharput and Lake Geuljik, as well anitlal gr 
gorges of the Euphrates below Kharput, aro from Mr, E A 
Huntingdon’s survoys. 
The country along the Tarko-Persian frontier is taken from 
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‘etailed surveys made by a joint commission many years ago, which 
over a strip of country along the supposed frontier, but 
-delimitated it, All the country along the lesser Zab 

‘its middlo and lower portions is new, and is tho result of several 

Teonnasissances and a raft journey down the river. Some positions 
Wore fixed here also by sextant and chronometer lent by the Society, 
Hore recont work in tho Kurdish bills and ‘Tigris plain, by Captain 
Maxck Sykes, has also been included. 

‘“Dhe expanse of desert round Baghdad, with its ancient remains aud 
tmeoes of the many cauals which formerly fertilized the country, is 
froxxm the surveys malo at the close of Chesney's expedition to that 
par® of the country, and which still very accurately ropresent tho 


groreand. 
FR. M. 


THE SURVEY OF INDIA." 


A @ouzar deal that is contained in the Survey of India report for 
190-4 might almost bo called ancient history, #0 long has this report 
beexa delayed in publication, It is chiofly interesting when read by 
the light of subsequent recommendations made by the special com- 
mittee which was convened to inquire into questions of Survey ad- 
mita stration, and which has proposed certain radical reforms, That 
Comm enittes concerned itself mainly with the question of maintaining 
a0 zacourate and up-to date topographical map of India and of the 
Indian border, and in relegating cadastral or fiscal surveys to local 
co tree of civil administration. It is therefore interesting to observe, 
x the map illustrating the progress of imperial surveys, that there 
Peeally very little of the Indian peninsula left to map topographically, 
that little being a soction of Rajputana desert, he province of 
ras also exhibits cortain blanks, but this is because the completed 

Fas surveys are not reckoned as impsrial. The future réle of the 

Mndian Survey (apart from the scientific work of the department) will 
be t Bat of constant revision and improvement in existing topographical 


eys, under which latter heading, 
| mission under Colonel Wahab ; 35, 
Mission under Sir H. MacMahon; 18,000 square 
a other 4 
however, added by Ma) 
_..* ‘Genoral Report of the Survey. 
Papers Servey of Tain, Report on United Slaten Surveys 
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‘would surely sot at rost tho criticisins of the most strenuous financial 
Teductionist, ‘The clearness and directness of Colonel Burrard’s remarks 
appeal to the unscientific as well as to the scientific reader. The booklet 
deserves a far widor circulation than is to be found in the official ring 
of Indian public opinion, In it wo have tho truo relationship between 
tho scientific and the practical in survey mattors clearly defined. They 
‘are absolutely inter-dependent. Practical work must have a scientific 
“basis; scientific work is useless except in relation to practical results, 
Geodetic moasuromonts of tho highest class are as necessary for topo- 
graphical purposes as for mathematical deductions dealing with the 
dimensions and figure of the Earth. “Areas” and not “ares,” wo aro 
reminded, are the best basis for such deductions. This is perhaps not 
altogether new, but it is a most valuable reminder at the present time. 
‘The bearing of astronomical observation on Earth-measuremont, and of 
investigations into the variations in the force of gravity; the valuo 
of accurate levelling and the errors induced by the neglect of it; the 
ee of registering tidal fluctuations and the phenomena of 
‘magnetism, are all impressed upon us in plain and untechnical 
anguage such as “he who runs may read.” Incidentally we learn 
‘something of the relative valuo of the triangulations of different 
countries,tand it is satisfactory to note that, judged by the standard of 
seed in relation to length, the triangulation of England is only 
Surpassed in accuracy by that of Russia and India, The triangulations 

‘of France and Prussia figure lowest on tho list, and may be regardod 
ag level with thoso of South Africa and the United States. This will 
‘bo a surprise to those who havo looked to the latest methods and 
‘modern improvements as sure indications of superior results. Probable 
errors induced by various factors (notably refraction) in determining 
les may also alter some of our accepted theories on the relative 
iii mountains. It is probable, for instance, that Mount Everest 
higher by 140 foot than tho height (29,000 feet) at prosent assigned 
to it, and that wo shall eventually find that Kanchinjanga, and not K* 

(Godwin Austen), holds seoond place in the world’s altitudes, 

_ These are matters which will not particularly affeot the world’s 

raphy, but the displacement on the Earth's surface of many points 

| to be unaltorably fixed, due to the deformation of the Harth’s 

may havo a very practical issue when the surveys of adjoining 

‘nd the boundaries between them are co-ordi h 


Tha separate volume to the Indian Survey Roport w 
Biky Waterhouse on tho United States Surveys, 
dealing chiefly with methods nd 
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rarhition in {nteuaity. Where the shore is flat the amount of fluctuation may 
tech as much ns 10 to 15 centimetres (4 to G inches), aud the water may encroach 
eosiderably on the land. Besides the hydrographical observations some excellent 
sarrey work on tbe lake-shores bas bosn curried out, and the methods are described 
in detail by the several writers, but into these limits of space forbid us to enter. 


EARTHQUAKE ORIGINS. 


Ose of the most suggestive contributions which have boon made to the ander- 
Manding of earthquakes has come from an unexpected quarter. In a series of 
‘mlicles, published in Prof. Gerland’s Beitrage sur Geophysik,* Major E.G. Harboe, 
has developed « new aud almost revolationary notion of earthquake 
Without going back to the very carliost scismology, it may be said that 
earthquake was first recognized as due to wave motion, propagated out~ 
"de from an origin, this origin was regardod as restricted in size, comparable to 
*point, and called centrum, or centre. From this was derived the term epicentre, 
‘Word which ix still used to define the surface immediately over the focus or 
Wii, of an earthquake; and though its inventor, Robert Mallet, showed that the 
ize of the Neapolitan earthquake of 1857 was a fissure, and the epicentre, 
f, an area of some size, yet the ides that both focus and epicentre 
af werthquakes are small, in coraparison with the area over which the shock 
a remaiued, his idea was supported by tho fact that there was always 
‘Sentral area of maximum violence, the pleistoseismic ares, and from this out- 
violence gradually diminished in every direction, so that the isoseismals, 
of equal violence, formed a fairly regular series of ovals, In no case was 
course of an isoseismal free from irregularity, but as it was found that 
the: violence of the shock depended to a great extent on local variations in the 
r of the ground, and to a greater degree on the nature of the under= 
g rock or subsoil, we had come to look on the diminishing violence of the 
as duo to the diseipation of its energy as the disturbance spread out over a 
increasing area. 

bas, however, always been one great difficulty in the application of this 
in the impossibility of gotting any sort of agreement between the 
SOterse of the iscavismal and coseismal lines, the latter being lines of simultaneous 
‘*trival of the shock. Exact agreement is not to be looked for, both being more or 
me Influenced by the nature of the rock through which the earthquake travels, 
coincidence there should be if the disturbance travels outwards 
from a central origin. Soismologists have cut this Gordian knot by rejecting as 
Sel all those time records which do not fit in with the accepted explanation, and 
= justification in this, for it has been found that little dependence can be 
ed on most of the supposed tines of arrival, since records from one and the same 
ually vary by many minutes; yet it went against the grain to reject, ax 
s, observations which bore every appearance of having been made with care, 
use they did not fit in with preconceived notions, and Major Harboo’s inter- 

if accepted, relieves us from this necessity. 
ing his conclusions on a study of those great earthquakes of which fairly 
gecounts have been published, and using the times at which they are 
ie have reached different places, he has come to the conclusion that the 
of the seismic area and of the focus do not differ very largely, and that 


1901, pp. 406-420; 5, 1902, pp, 206-238; 6, 1903, pp. 309-348; 7, 1905, 
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of the rate of propagation 
both situated on ou ofthe lines of erg, te difnce time 
gives the rate at which the disturbance has spread along origin; if they are 
‘both on a straight line at right angles to this, the difference gives the rate at 
which the wave motion is propagated, and in every other caso we have a combina~ 
tion of the two. The rate at which the disturbance spreads along the origin. 
{ce aubfews bo grok vacation, ah ta unually igh, Dut sate o@ etna naa 
the wave motion seems to be much the same in every case, and is estimated at 
about five-twelfths of a kilometro, or about one-quarter of a mile, per second. 
One of the greatest difficulties in the way of accepting this explanation has 
‘been the apparently conclusive results of the ‘seismic triangulation ' near Tokio, 
from which Prof, Imamura obtained, in 1902, a mean rate of propagation of 3:15 
0°05 km. per second. In his last published paper Major Harboe deala with this, 
noticing that only eight earthquakes in all aro utilized, of which four gave usable 
seismograms at all IGur‘statlowy shree‘av’ cally tives geadlona/ Ned as Pee 
For two of these detailed records have been published ‘of the times at which 
they reached the meteorological stations of Japan, and it is shown that these 
times cannot be made to fit in with the rate and direction of propagation deduced 
from the triangulation. Interpreted on Major Harboe's lines, it appears that in 
each case a branch of the origin passed through the triangle of stations near ‘Tokio, 
so that the times at which the disturbance affected each of the stations do not 
refer to a single systom of wave motion, travelling across the field of observation, 
but to two distinct sete of waves, spreading outwards from a common origin; on 


this interpretation the records from the meteorological observatories fall into tine, 

and the discrepancies between the observed and calculated times are minimized, 
We cannot say that Major Reppyae his thesis, but it must be con- 

fessed that he has impugned thy f the current oxplanation to general accopt- 


RD.O, 





valley, where there is an excellent flow. 
‘Mr. Darton’s report furnishes the fallest details both of the goneral geology and 


the surface, the regions of artesian flows, and other details. 
contoured, 
POLAR REGIONS. 
Hisrory or Srrrsmenens. 
‘No Man’s Land: A History of Spitsbergen from ils Dissovery in 1596 to the 
Beginning of the Scientific Exploration of We Country.’ By Sir Martin Conway. 
Cambridge ; University Press, 1906. 


‘This is a work of solid value, embodying a large amount of research among 


pioneers like 
‘of English, Duteh, a 





n represen! 
“maps, are aa a rale most inadequate, 
parratives aro also reproduced. 


‘HISTORICAL GEOGRAPHY. 
Eanty Exouen Travet om rae Ear. 
“Tho Journal of John Jourdain, 1608-1617." Edited by William Foster, m4, 
Cambridge: Printed for the Haklayt Society. 
‘Et is meot and right that the Society bearing the honoured name of Hakluyt 


in America, John Jourdain, a merchant of the then 
| per Rogie, in Dorsetshire, sailed for tho East in the Ascenaton, one of the 
_ tO ships that wore sent by the East India Company In quest of trade in the East, 
he expedition Is known as tho company’s fourth voyage, After nine years’ 
and having had his fall share of the hardships and hazards incident to 
of a traveller, bo roturned to England, He kept a caroful journal, and 
we receive Impressions, not only of lands then unknown, bat also of the 
‘beset his path, and of the courage and dignity of his character. ‘Tho 
al diary has not come to light. Tho manuscript used for the purpose of 
5, ne is a contemporary copy. 
‘Qs July 14, 1608, the company’s two ships, Union and Ascension, came to an 
‘Table bay. Here the ships atayed two months to make “the pinnance 
which they had brought ont the matorials) and higher than in her first 
or the better parsenge the Cape and more servisable for buyynes.” Time 
e on thelr hands, for Jourdain writes, “ Haveing little buysines, for 
my selfe with other of the marchannts would take our walke to the topp 
called the Table, which before wee retourned found it to Lee a weery~ 
." He considered the Cape “to be very healthful and commodious 
the Enst Indyes," and foreeaw that the soil was sufliciently rich to 
tion. “ As alaoo if it were manurod, I am of opinion that it would 
jinge that should bee sowen or planted on it, aa for all kinde of graine, 
‘tarlye, ete., besides all kinde of fruite, as orenges, lemons, limes, aud grapes." 
the ships had remained for more than five months in Tablo bay, the 
) was completed and launched, receiving the name of the Good Hope, On 











after “finding the winde variable ns before” and tacking “too and 


ilands." They were the Seychelles, and now for the first time we have published 
the interesting account of them given by Jourdain in his journal. He sums up his 
impresiiona as follows: “It isa very good and refreshing place for wood, water, 
coker-nutts, fish, and fowle, without any feare or danger, oxcept the allagartes, for 
you cannot discerne that ever any people had bene there before us.” 

On February 1 tho Ascension again set aail, and on the night of April 7, “about 
ten wee anchored in 18 fathome water within two leagues of Aden Castell.” The 


‘The editor makes no mention of Uruttenden’s ‘ Narrative of a Journey from Mokbé 
to Sana,’ made in 1836. It is interesting to compare Jourdain’s account of Sana 
with Crattendon’s narrative, written two centuries later, Jourdain writes, “It is 
a very firtill cittie for all provision of victuall and fruite, and reasonable 

A wholesome and pleasant place to dwell in, and a temperate aire, neither too hott 
nor too cold; but upon the waye in the mornings it is as cold as in Euginnd.” 
Cruttenden states: “The climate of San'é is too dry to be healthy; thore is rarely 
any dew at night, and the wind produces a feverish focling in the hands and 
feet... .'The thermometer during our stay reached 75° at the highest, and 55° at 
its lowest point between July 26 and August 20.” 

From Sana Jourdain and his companions travelled to Mocha, and set sail for 
Tndia on July 26. A month later, when they were sailing across the Gulf of Cam- 
bay for Surat, the Ascension struck on a sandbank and was lost, The next night 
“we were all embarked in the two boats, vizt, in the longe boate 62 persons, 
besides store of Inggage, and in the skiffo 13 persons,” and they, fortunately 
making the mouth of the Ambike river, landed at Gandeve, 28 miles south-east 
of Surat, “'The Governor welcomed us in the best mannor, entreatinge us to rest 
our selves while they made ready auch victuals as was to bee had, which was rice 
with butter and fruite, for the Governor is an Abramane [Brahman], whoe doth 
never cate of any live thinke, and therefore he prayed us to pardon him, that it 
was against his lawe.” 

‘There ia nothing more striking in the early travels of Englishmen in India than 
the marvellous kindness with which they were treated by the natives. From 
Surat Jourdain proceeded to Agra, where the Mogul court was at the time, and 
had an interview with the Emperor Jehangir. “Wee gave the Kingo a poece of 
gould of our Kingos quoyno, which ho looked earnestlie upon and putt it in his 
pockett.” On July 28, 1611, Jourdain and Sharpeigh left Agra and returned by 
way of Ahmedabad to the coast. In the middle of October, Jourdain, disguised as 
a nativo and accompanied by a native broker, slipped through the Portuguese 
guards, made hia way to the beach, and was taken on board the Peppercora. ‘The 
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Antler part of Jourdain’s voyages and adventures lay among the East India islands, 
Bat the sand has ran out, It appoars to ws that the plan of Mr. Foster's work and 
fie manner in which he has carried it out entitle him to praise of an exceptional 
Kind. ‘The introduction gives a clear summary of the events recorded in tho 
Form. The notes aro tho results of time and attention bestowed on the different 
subjects, treated by one who has an absorbing interest in the subjocts themsclves, 
Hence their value. Thoy aro not manufnctured for the occasion, but come from 


— G. W. Fonnesr. 
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Some Alpine Tarns.—For several yenrs past Prof. Garwood has devoted a 
Part of each summer to tho detailed examination of a group of Alpine tarns, 
ee ce ee ica ae ee their spectal character 
of origin. A particular intorest attaches to those tarns, inasmuch as 

the Snelode, besides some corrie-lakes and others duo to the damming of valleys 
by Leseoao materials, a group of lakes recognized by Prof. Bonney as undoubtedly 
Som eeying true rock-basing, and possibly due to excavation by ice, A careful 
Mad 5 of them was thus of groat importance in connection with the vexed question 
of Ex amount of erosive work capable of being offected by ice. A point which 
tho allod for invostigation was the fact that, besides these lakes in the Alrolo 
‘others further west, auch as the Engatlonsco and the Trubseo, likewise 

‘== long the outcrop of cortain Mesozoic limestones. ‘The work of sounding the 


like=em was rendered difficult by the altitude at which they lie, and the absence of 
Yeas from most of thom ; but this was got ovor by the construction of a sounding- 
maine capable of being used from the banks, while, as it was self-registering 
bt in 


gives a dotailed description of the lakes, and the conclusions to 

his examination of them, in the Quarterly Journal of the Geo- 

|. 62, part 2, May 23, 1906), his paper being accompanied 

sod contoured maps, and by excellent reproductions of photo- 

important of the lakes aro those of the Val Piora, the largest 

Ritom, but those examined include several groups near the Val 

the St. Gotthard lakes; and the Lago d’Elio, jast within the Italian 

Prof. Garwood divides the whole into four groups, under two main 

viz, (1) thono entirely or partly dammod by loose material, and (2) true 

Some of the firat category may be in part rock-bound, but the main 

in those of the second category, whore thia character is definitely 

chief lakes of the Val Piora, which fall under this heading, are 

the jtinction of soluble Calcarcous rocks with gneiss or schiste, 

of greatest depth coincide very closely with these lines of junction. 

nothing to indicate that ice took any real part in tho formation of 

Takes, but everything points to solution having been the operative agency. 

are, however, four rock-basins, forming group 2 of this category, which 
difficult to explain. Tike the rest, they lie along the junction of 

rock-types, and, though probably due to differential woathering, their 

SSeRRerence in their proseat position sooms to have been determined by structural 

Ness of weakness, But even if ioe played its part, ite action was apparently not 





worthy, from the Rhine country, Thuringia, and South Germany, In 
the snowfall was accompanied by storms; and Rhine terr 
ticularly the Eifel, there was in addition » temperature as low 
1a the South-Eastern Alps, moreover, according to the records 
graphical Central Bureau in Vienna, it snowed uninterru 

28rd, the snowfall being hore and thore attended by 

the new snow accumulations, especially in South Tyrol, 






places a fine sand, shading from yellow-brown to blood-red, was 
snow Inyers. Occasion for this abnormal meteorological occurrence was 


onward, a sharply pronounced minimum of atmospheric prossure proceeded from 
tho Gulf of Genoa over the plain of Lombardy (where it occurred early on March. 
23) northwards across the Alps, where, on the morning of the 24th, it rested with 
its centre somewhat above Berlin. This line of advance, the well-known “ Zug- 
strasee Vb” of von Bobber, is always associated with sovore bad weather—in winter, 
snow-storms; in summer, cloud bursts and inundations, The normal course of this 
portentous “ Zugetrasse” prococds from Lombardy or the Adriatic by way of 
Vienna and the Germano-Russian frontier to the neighbourhood of St. Petersburg. 
‘This time its more westerly route involved in bad weather West Germany and even 
Weatern Europe. Under the analogous weather-phase of March, 1894, which how~ 
‘ever followed a normal course, Posen, Silesia, Moravia, and Lower Austria suffered 
especially, and lay buried for days under snow-masees, The huge snowfall in 
Vienna on May 15 and 16, 1885, must also be referred to the “Zugstrasse Vb.” 
Vienna and the adjoining territories, all lay on the eastern edge, or quite outside, 
of the storm during the great snowfall of March 23. 

The German Coal Trade—A paper by Dr. Otto Becker in the Annual 
Report (1905) of the Frankfurt Geographical and Statistical Union gives a 
concise summary of the history of the German coal trade, Medimval Ger- 
many's wealth of forest is witnessed in Vridank's saying (thirteenth century), 
“Dem richen walt ea Iitzel schadet, ob sich cin mann mit holze lidet™ (“the 
rich forest little grudges a man his load of wood"). The first coal-mine worked 
in Germany was in the neighbourhood of Gachen. There, in the earlier half 
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before at Jericho in the month of April. Rvidencos were everyy 

the violence of the flood that traversed the wadies.. ae 
‘Waterways of India —An article by R, B. Bu 

of te Socey of Aris (0. No, 2780) masa 


necting the Godavery and Kistna deltas with the eouthern districts, 
Bengal, Madras, and Lower Barma there are, not counting one or two 
canals in Madras, 1225 miles of navigable canals not used for irrigation, In 
immediate contact with tidal crecks and rivers communicating with the Bay of 
Bongal, their brackish waters are unavailable for irrigation, ‘Tho 
eastern canal connecting Calcutta and Barrisal, 737 miles long, consista | on 
GARE in eosin! ‘The Orissa coast canal consists 
canal, opened for traffic in 1887, which connects the Hugli with the 
river, and of a continuation which connects the Russolpore with the Matai river. 
Tnland water-communteation has thus been established Between Calcutta and Orisa, 
‘The rivers emanating from the Himalayas, and having, therefore, permanent 
snow-reserves to draw upon In the hot, dry weather, are most available for ga 
tion, Those, on the other hand, dependent on the rainfall of the anowless 
and plains ; shrink daring the dey season, sometimes to exhaustion. All, however, 
riso greatly during tho mon Carrying in the flood season 750,000 onbic 
feet per second, the Kistna for three months carries only 100 cubic foot. The 
article includes an account of the shipping capacities and actual navigation of the 
arden of traffic. borne by them, the respective parts played 
g trade, the Lin ee to India of the 


Obrucheffs {on getnpenbah ein ay Central Asia. —The substance 
'. A. Obrucheff, giving come account 
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forest basin, and that the physical characters seem to have be 


designation is constantly 
the last individual to lose his life at the spot, ‘To the south 
ey See ee 


progress from the south. ‘The legends of these people state that res of 
the older Baluba stock were then in the land, and the traveller deduces from this 


Balubs belong) must have taken place before bury. 
tions will also throw light on the history of the builders of eto ott 
part of Africa. a 

Fixed Positions in Nigeria: Captain Ommanney's Expedition— 
Captain B. Ommanney, nu,, and Captain G. F. Evans, m1, 3 have returned to 
England on completion of the telegraphic longitude work for which they were 
vont to Northern Nigeria last autumn. Landing at Lagos in the middle of 
November, 1905, the expedition worked up the telegraph-line ei@ Jebba to 
Lokoja, and then along-the line which goes through Zungeru and Zaria to Kano. 
Working eastwards, Leri and Bauchi were fixed, and on the return journey the 
telegraph-lioe along the river Benue was used to determine the positions of Ibi, Kefli, 
and Loko, In all, the longitudes of fifteon important towns in Southern Nigeria 
were determined with reference to Lagos, the longitude of which had already been 
fixed by cable from Cape Town, Captain Ommanney is much to be congratulated 
‘on the success of his mission, which involved a march of about 2000 miles and 
much arduous work. The arrangements for the expedition were made jointly 
between the War Office and the Colonial Ofice, and the High Commissioner, Sir 
Frederick Lugard, gave the expedition his constant support and encouragement, 
without which a successful issue could not have been attained. 

Railway Construction in Nigeria. —Oficial correspondence relative to 
schemes for improvement of Lagos harbour and the extension of the Lagos railway 
into Northern Nigeria has been izsued as blue book, with five plans The 
contents include an account of six months’ soundings and work afloat in the 
Lagos lagoon, which extends from Porto Novo eastwards for 250 miles; = general 
Teport on a scheme of railways for Lagos and Nigeria; researches by Sir Frederic 
Lugard in the country uorth of the lower section of the Benue, viz. from Loko 
to its junction with the Niger, and also that between Lokoja and the mouth of 
the Kaduna; a reconnaissance from Ibadan to Ilorin and Jebba; divergent 
views on two alternative routes, west and east, for the proposed railway from 
Tbadan to Ilorin; a general concurrence of opinion on Oshogbo as the objective 
of the first extension from Ibadan, and on Kano as the objective of the Lagos 
line; a description of the country north and east of Old Calabar and up the valley: 
of the Cros river, tending to the determination of Old Calabar as the terminus of 
‘the railway on the east side of the Niger; a survey of the country on the line 
Egbom—Jebba—HMlorin ; and a survey carried out in 1903—4 for a railway from 
Niger to Kano, the total length of the ground covered measuring 1204 miles, 
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faral of Geography for April of this year, Not eontent with arriving at a 
‘Gusioa by tho deductive mothod, he hag taken up the question on : 
‘by aamining a large number of statemonts to be found in the 


explanatory relationship “the most 
‘the only, unifying principle;” and this, he thinks, should be 
i ‘However important this 


phical Research in Uncivilized Countries.—A schodule has 
‘ap by the International Statistical Institute, which is intended to 
guide to those who may be in a position to undertake de: 

fo unclvilized countries. The principal points on which information is 
‘are grouped under thirty-five sections, while useful hints are given whereby 
julry may be carried out to the best advantage, It is suggosted that, where 
‘enumerations of the population of suitably solected areas may be made, 
are drawn up for the record of the data on the basis either of the house- 
¢ individual. When such inquiries aro carried ont by individuals, it is 

the returns may be sont to the office of the Institute at Rome. 
Wall-maps at the Vatican.—In tho May number of the Mivista 
oa Italiana, Prof, F. Porena makes what be calls a “ confession” in regard 
of the well-known maps painted on the walls of the “ Logge di Raffaclo” 
€Vatican. The restoration of the decorations of theee gallerics was entrusted 


which occupied a portion of the Central “ Loggis 
orabie state, having been virtually destroyed up to a man’ 
TL—Auousr, 1906.] 
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OBITUARY. 


Colonel M. 8. Bell, V.C., C.B. 

Coroner, Manx Sxven Beur, v.c, cx, whose death occurred on June 26 last, 
Sydney, New South Wales, in 1843, and received a commission in 
1862. Soon after he left for India, where he did dis- 
a3 soldier and explorer. He was in command of a 
Bhutan expedition (1865-66), and was present at the Monar 
affair, receiving the medal and clasp. Two years later he took part in tho 
campaign, and with his company made a remarkable march of 600 miles. 
‘Arhanti expedition of 1873-74 he acted ax special servico officer, and 
in battles of Amoaful and Ordasu. He was also present at the 
expture of Kumasi, It was at Ordasu that he was awarded the V.C, His firat 
‘sotable piece of exploration was a visit to the Karun river and Kum (described 
jn Blockuvod's Magazine, April, 1889). During the Burma campaign of 1886-87 
‘be was employed on tho Intelligence Staff, and did some useful survey work, 
‘His noxt exploit was to traverse Central Asia from Peking to Kashgar, a distanes 
£3600 miles, In company with Lieut. (now Sir F. E.) Younghusband, he started 
‘from the Chinese capital, but soon afterwards diverged, his companion being the 
first Englishman to cover the Alashan route to Barkul and Kashgar, and thence 
y way of the Mustagh pass to Kashmir and India; while Colonel Bell was the 
fo traverse what he called “ the Groat Central Asian trade-route” by way 
@Singan-fa and the provinces of Shensi and Kansu to Hami, Karashabr, and 
Fashgar. In 1887 Colonel Bell was gazetted aide-de-camp to Queen Victoria, and 
1893 bis services were furthor recognized by the award of the O.B. He was 
the recipient of the MacGregor Gold Medal, prosonted by the Indian United 
Tuatitution, and on one occasion was complimentod for his geographical 
‘by Lord Curzon in the following quaint words; “Hin extraordinary 
‘over almost the whole Asian continent, though little known to the public, 

him to be considered the territorial Ulynses of this age.” 


Captain George Bennett Gosling. 
regret to record the death of Captain G. B. Gosling, of the Rifle 
Lieut, Boyd Alexander's companion and valued coadjator on the oxpe- 
Nigeria to the upper Nile, to which reference has so frequently been 
the Journal. Besides bearing a substantial share in tho expenses of the 
Captain Gosling bad throughout been one of ita most active members, 
‘ad taken an important part in the survey work which formed one of ita 
alt objects, and which dovolved almost entirely on him after the death of 
Olaude Alexander and the return of Mr, Talbot. The intoresting infor- 


respecting the okapi to which reference has been made above (p. 181) was, 
largely obtained by him. Captain Gosling was the fourth con of the 


lite Robert Gosling of Hassobury, Essex, and was bora on August 26, 


oO 


He 





the comparatively early age of fifty-three years, Born December 10, 1852, he was 
educated at New York University and at the School of Mines, Columbia 
‘and after accompanying the United States Expedition to Now Zealand to. observe 
the Transit of Venus in 1874, became assistant professor of geology at Columbia 
University in 1875, For some years after 1878 he was connected with the United 
States Geclogleal Survey, and thus gained the wide knowledge of Geld-geology 
which he afterwards applied with so much effect to the study of more purely 
geographical questions, His special interest in those had its first important out- 
come in his expeditions to Mount St. Elias in 1890 and 1891, by which the physical 
features, and especially the glaciers, of the great mountain were for the first time 
studied in detail by a fully qualified expert. ‘The series of works on the lakes, 
eta, ank reknses o Noch Asin whieh sore as 


North America, which appeared only two years sgo-in the ‘ Regions of the World’ 
series, Of his more strictly (gevllgieal works, that cn (be, pean 
of Take Labont snubs the most | valeable. 

since 


1892, and among his ee os Ww 1 iia expe to the West Indies 
to study the effects of th p! 
Toss to the cause of oom 
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CORRESPONDENCE. 
Joris Carolus and Edge Island. 


Isam article published in the Journal for June, 1901, and reprinted in a reviod 
form in his book ‘No Man’s Land,’ lately issued by the Cambridge University 
eased rans esate the aneg o eele Certo ptaberoen 
1614, and comes to the conclusion that, though no specific claim to that effect was 
tr made by him, the Dutch navigator is to be credited with the original dis- 
@rery, in that year, of the island since known as Edge island, from its reputed 
, Captain Thomas Edge, who reached it two yeara later. 

The chicf authority for this idea is the map drawn by Carolus,* on which 
tirtain lands are represented to the south-east of Spitsbergen, coupled with the fact 
tat Carolus is known to have been bent on discovery during the 1614 voyage, 
‘al that his movements after August 9 have not been recorded. These considera- 
ths certainly point to the possibility that Edge island was discovered in 1614 ; 
bat bofore definitely transferring the credit from Edge to Carolus, ought we not to 
omaider whether the map in quostion ix incapable of any other explanation ? 

On this map, two land-masses are drawn, soparated by sounds from the 
western main island of Spitsbergen and from each other. While the more 
westerly ia marked “Onbekende Cust,” that to the cast bears the name Marfyn 
(ee Morfyn?), a corruption of the Matsyn of earlier maps, iteelf based on vaguo 

respecting a * Matthew's land" in the Novaya Zomlya region. Now, 

ts Edge island, it is placed some 18° too far east (relatively 

main {aland), while if the “ Onbekendc Cust” is considered to represent 
Head of Edge island (why, in this case, should it be called “onbe~ 
the extension in longitude cf that island becomes no less than 30°, 
the 4° which it has in reality. May it not be that the two lands in 
merely copied from carlicr maps of the type represented by Hooius’ 

‘and that of Hondius in Pontanus’ History of Amsterdam’ (1611), 

there is an indication of land (without name) between Matayn and 

i corresponding with Carolus’ “Onbekende Cust,” except in so far a8 
the fatter has received an extension of area ? 

‘That cartographers did not scruple to give a fairly detailed representation 
OF Yands inserted from hearsay, ced not be insisted on,t while oven as regards its 

Marfyn seems suggested by the earlier delinestions of Matsyn. Again, even 


against tho identification of Marfyn with Edge island, for if such a 
was commonly supposed to exist before the date of Carolus’ map, 
would merely be following precedent in showing the consts as he did, 

is no need to suppose personal knowledge on his part, Later identi- 
of Marfyn or Marsyn with Edge island would naturally be suggested by 


map. 
the strange silence of Carolus in regard to his supposed discovery, the 
iit he was said to have “advanced his voyage towards the north pole,” 
im part in the Journal, yol. 17, p. 625, and in‘ No Man's Land,’ p. 831, 
Inatanco is tho fictitious Y* des Géants in the Southern Indian ocean in 
may of 1546, which is shown with various rocks and shoals round its coust, 
said that this really ropresonts Zanzibar, shifted from its true position, equally 
represent some real, but misplaced, portion of tho Novaya Zomlya 


= 
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RECENT SURVEY AND EXPLORATION IN SEISTAN.* 
By Colonel Sir HENRY McMAHON, K.O.LE, 0.8.1. 


I map the hononr of addressing this Society exactly nine years ago, 
when I read a paper on “ The Southern Borderlands of Afghanistan,” ¢ 
That paper described the geographical work of tho Baluch-Afzhan 
Boundary Commission, of which I have beon in charge, and which, after 
some two years’ labour, had demarcated the boundary between India 
and Afghanistan from the Gomul river to Persia, a distance of 800 
miles. That boundary-line ended at the top of the highest peak of 
the Koh-i-Malik-Siah mountain, which enjoys the proud distinction 
of being a point where three empires meet, ic. India, Persia, and 
Afghanistan, This same mountain forms the starting-point of my 
Present paper. = 

Tn my former paper I described the Baluchistan desert, with its 
barren mountain ranges, old volcanoes, and wide areas of gravel plain 
and sandhills. To-night I will endeavour to give yon some descrip- 
tion of Seistan, which is situated to tho north-west of that country. I 
may note that it lies half in Afghanistan and half in Persia, and is 
about halfway from the Russian-Turkestan border and the Persian 
gulf. It is unnecessary, I know, to mention theso details to an audience 
of the Geographical Society; but I am so often asked by kind friends 








boundary. . 
, main channel of the Helmand then 

thence northwards in almost a straig! 

1896 it suddenly took new course to the 
along what is now called the Rud-i-Pariun, 

Jod to disputes, for doubt arose as to whether 
channel was the bonndary. Matters bocame still 
‘by disputes over the distribution of the water of 
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on which both countries dopend for their cultivation. The British 
Governmont was again callod upon to arbitrate, and I was deputed, 
with a large well-oquippod mission, to proceed to Seistan, and arbitrate 
upon both the boundary and the water disputes. We left Quotta early 
in January, 1903, and returned late in June, 1905, after a stay of somo 
two and a half years in Seistan, We thus had ample opportunities of 
carefully studying tho country, and I will give you to-night some of 
the results of our observations. 

I first invite your attention to the map of Seistan. We found, on 
our arrival, the existing maps inaccurate and somewhat misleading, and 
‘also full of blank spaces showing unsurveyed tracts, some of which bad 


HRLMAND Hive AT KUNA, SOWING MOUTIC OF THE ROD-LSRIBTAN AND THE 
BAND-L-SEISTAN WEIL 


never been visited or seen by Haropeans. Mr. ‘late, tho survey officer 
of our mission, and his able survey staff made complete new surveys of 
the whole country, both on a scale of 4 miles and 1 mile to the inch, 
and we filled up one after another all the unsurveyed blanks in Seistan 
and the surrounding country. No less than 38,000 square miles were 
thus surveyed, and the difficulties and dangers attending this task will 
De illustrated by what I will tell you later on. 
“The Seistan of the prosont day has an area of about 7006 aquare 
tiles, of which 2847 square miles arc in Porsian and 4159 square 
_ miles im Afghan territory. ‘The extreme fertility of the soil and the 
abundance of water for irrigation make Seistan a very rich country in 
the matter of agrioultaral producta. Its population ix about 205,000, 





vee 
great age of some of these ruins. It m t be 
walls are always thick, that the Seistan soil 
durable quality, and, more important still, 
in Seistan. The annual rainfall only amount 
‘The villages of the present day are, in 
Seistan, collections of domed houses 
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All Seistan, both the high gravel-covered plains and lower lands, is 
composed of alluvial soil. In strange contrast to this, thero stands up 
by itself in the Hiimun, as 4 prominent feature of the Seistan landscape, 
® solitary hill of rock, 496 fect high. It is called the Koh-i-Khwaja, 
and many legends centre round it. On its southern slopes are the 
massive ruins of Kakhaha, of the origin and era of which we know 
nothing. The then rulor of Seistan, in later times, for seven years 
successfully withstood on this hill tho siege of Nadir Shah, the Persian 
king. Closer examination shows it to be a hill topped with « cap of 
Dasaltio lava some 200 feet in thickness, below which is alluvial silt of 
first brick-red, and lower down yellow colour baked and burnt into « 
hard crystalline condition, Mr, Elsworth Huntington is of opinion 
that this hill contains the core of « volcano; but Iam inolined to think, 
from the fact that the lava cap slopes downwards to the north-east, that 
this conclusion is not necessarily correct. From tho quarries on the 
top, in which remains of old and much-weathered portions of mill-stones 

abound, one sees that in some very distant time the people of Seistan 
came here for that useful article, The rock is too hard for the degenerate 
poople of the present day to cut or make use of, The numerous raisod 
tombs, built up of rocks on the summit, have faerie ope 
‘They aro all empty, and have an opening at their ends or sides, Their 
object and uso is obvious, They are merely the temporary re 
places of the departed, who have been stored away there until t 
relations could remove to sacred Meshed for burial.” Sel 

[So much for the general scenery and characteristics o! 
now bring to your notice one or two interesting problems which t 
physical geography of Seistan presents for solution. It will be | 
that Seistan is a large basin some 7000 square miles in area and 
out any outlet to the soa, which roceives all the drainage of a vast tract 
of country, ovor 125,000 square miles in aroa, girt on all sides by high 
mountain ranges. The Helmand, Khash, Farah Rud, and Harut Kad 
rivers flow into the Seistan basin, and it receives the flood waters of 
many torrent beds coming from the mountains on the west. The 
Khash, Farah Rud, and Harut Rud drain the country to the north as far 
as the Paropamisus and Hazarajat (Hazara) mountains, They do not 
flow into Seistan all the year round, as their upper waters, during » 
portion of the year, are all taken off for irrigation in the higher reaches, 
but in spring and early summer they are rivers of no small size, and 
bring large volumes of water into Scistan, 

The principal river of Seistan is the Helmand. It drains a large 
portion of Afghanistan. Its sources rise as far away as near Cabul, 



















* The portion of the paper in brackets formed the subjeot ot separate disoussion we 
& mocting of the Research Department of the Socioty, held on May 11, 1906, The record 
of that discussion will be found after the conclusion of the paper in the next number, 
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and extend to the lofty watershed of the snow-covered mountains of 
Havarajaf. It is somo 600 miles in length, and its volume, on reaching 
Seistan, varies from a normal minimum of some 2000 fect per second 
at low river to 50,000 and 70,000 cubic feet per second in ordinary flood 
Seasons, and to us much a8 600,000 and 700,000 cubic feet per second 
in years of abnormal flood, such as ocourrod in 1885. It will be soon 
from this that the Helmand is » very large river, It is, moreover, the 
only lange river in Southern Asia between the Indus and the Tigris. 
Down to Bandar-i-Kamal Khan the Helmand flows along the bottom of a 
narrow deep bed of 1 to 2 miles in width, which cuts through a wide 
alluvial gravel-covered plain. ‘This river-bed presents all the normal 


‘RUINS OF THE CITADEL OF ZAHIDAN, THE ANCIENT ZALANJ. 


eatures of an ordinary trough of orosion. Tho alluvial cliffs, 200 to 
250 feet high, which form tho walls of this cutting on either sid 
he river near Bandar-i-Kamal Khan and rece rthwards and south- 


After arriving in Scistan, th 
Ranto threo branches. Tho e 
=anal which takes off at the Bu 
<3 cpends on the Rud-i-Seistan fo: 
Sxsto this channel during the carly 
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across the Helmand cvery autumn when tho rivor is at its lowest. 
About Christmas-timo tho rising river breaches this dam, and gradually 
carries it away, This “band,” or weir, is from 70 to 

some 1700 feot long, and in height from 5 fect at the sides to 15 ani 
20 foot in the stream. ‘Tho main channel of the Helmand is now the 
Rud-i-Parian, and the third is now « smaller channel, the Nad-i-Ali 
channel, which, as stated before, used to be the main channel. All 
three branches discharge their surplus waters into the Hémun, which 
encircles the north and west of Seistan, Tho Khash, Paral Rud and 
Harut Rud discharge their waters also into this Hamun, which becomes — 
in the flood season a vast sea more than 100 miles in length, and vary- 
ing from 5 to 15 miles in breadth. Every few years, when its level 
reaches certain height, it escapes through the Shelag channel into 
auother largo and still deeper lake doprossion, called the Gaud-i-Zirroh. 
It did this during the whole month of August, 1903, while we were in 
Seistan, 

The Helmand and other Seistan rivers in flood-timo come down 
very heavily laden with fine silt, and I should mehtion here that the 
proportion of silt in the Helmand is extremely high. We found it on 
cccasions to be as much as one part of silt to 127 parts of wator, a 
figure which very few rivers in the world can surpass. This silt is 
deposited by floods over the country, and the natural tendenoy is for 
the rivers and canals to build themselves up with their own silt on to 
a higher and higher level, until in course of time they are running 
along the tops of ridges higher than the surrounding country. This 
goes on until some obstruction or big flood causes » broach in their 
banks, and they desert their old channel and divert themselves by a 
new channel on to lower ground. This is what happened when tho 
Helmand deserted its old Nad-i-Ali main channel in 1896, and made 
for itself a new one in the Bud-i-Parinn, Everywhere in Seistan are 
traces of old deserted river and canal beds due to this natural cause. 

As seen in the map, the present Helmand with its branches forms 
one delta; and to this delta is confined all the cultivated and populated 
area of Seistan, This has not always been the case, for wo find in 
what is called the ‘Tarakun-Ramrod tract numerous old ruins of 
great extent and traces of old canals and cultivation, We find here, 
also, the traces of old river-beds, and we find that the Helmand used 
to flow down here and use this delta just as it now does its presem=\ 
one. Its surplus waters discharged into the Gaud-i-Zirreh, just ==] 
they now do into the Himun, 

Again, let us examine the waterless tract on the east of the 
Helmand, This, before our arrival in Scistan, was a blank on our 
and we wore the first to explore it. Previous travellers bad 
rumours of the existence of old ruins in this tract also, but no one 
entered this waterless desert or seen the ruins. We found not only 
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the Sena Rud marks the course of an ancient bed of the Helmand, 
‘This discharged the river into the southern portion of the present 
Hinmun, and its delta comprised portions of both the prosent inhabited 
delta and the Ramrod delta. No traces of old ruins are to be found on 
the Sena Rud, and it seems to have been in age in pre-historic times. 
It may perhaps have been the river-bed of a portion of the period to 
which the palwolithie remains, to which I will refer later, belong. 

‘Thus we find Seistan is compoved of at least three deltaic arews, 
each with its own Himun for flood waters to escape into. ‘The traces 
still visible, of not one, but a succession of old river-beds in each tract, 
show that each of these deltas has been used by the river, not onoe, but 
many times in past ages. As the Helmand in the course of agos swung 
round from side to side, one delta was abandoned and another came 
into use. What was a Himun at one time became a dry plain at 
another, and so on, ‘Thus we find immersed under the waters at the 
north-west course of the present Himan the rains of the city of Sabari 
Shah, whilo Lalla Nowar ix now & waterloss desert, and the Gaud-i- 
Zirvoh vory seldom receives any water, ‘The population have, of course, 
followed the river, and even in historic times the capital of Seistan has 
changed its site from delta to delta, Ram Shabristan and Agriaspa, the 
capital of Seistan Drangiana in Alexandor’s timo, is, I think, now marked 
by the ruins of Ramrod, in the Tarwkun delta, while Zaranj, the capital 
of the times described by Arab historians, and which Timurlang 
destroyed, is undoubtedly the Zahidan in the present delta, ‘To what 
era we are to ascribe Sarotar, I feel some doubt, but I think we shall 
not be far wrong in making it a very anciont capital—that, perhaps, of 
Indo-Parthian times. Older than these are the innumerable shapoloss 
mounds of burnt bricks scattered over the whole country, marking the 
sites of earlier towns, and still more ancient capitals, Hastwards and 
wostwards the Helmand has swung from age to age, piling fresh silt 
over the face of the country, and burying still more ancient ruined sites 
below the surface. These we only see occasional traces of when the 
river cuts ont a new channel, or a deep wind-scour temporarily exposts 
a portion of some buried ruin. 

Wo come now to the most puzeling of the many problems which the | 
study of Seistan presents. If we try and calculate the mass of silt 
which the rivers bring into Seistan each year, we soon work up to big, 
figures. We should be justified, therefore, in supposing that the gener==\ 
level of the Seistan deltas is gradually rising, for there is no outl « 
from Seistan, no mens by which the water can carry the silt elaewhor——% 
and bit by bit all the silt that comes down is placed on topof what 1 
there before. Do our recent surveys and observations corroborate th = 
supposition? Far from it, for we find all round the Seistan ares 
higher terraces of alluvial silt. These are clearly marked by the wave-om—== 
cliffs which fringe the Himun in places, and by the high cliffs whic 
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Mr. Elsworth Huntington, of the Camogio Instituto of Washington, 
who visited Seistan while ping om 
‘vory interesting notes * on 
old gravel besthes and other olf high-water 
in Seistan. Ho attributes the changes: on 
tion, and to glacial and interglacial epochs, Asan 
he hints at the possibility of the Holmand having oscillated from one 

- side of Seistan to another. We have since proved, as I have shows 
above, that the Helmand and other Seistan rivers have continually 
swung from side to side in the past, and this we know to account for 
many of the old beaches and high-water marks in Seistan. I regret 
that I did not bring to his notice the theory I have now propounded, 
ie, that tho Seistan deltaic area as a whole is | ‘nodeniae eredmatst 
incessant subsidence. 

Another problem which confronts one on first 
is, what becomes of tho great volume of water whioh ita rivers 
it? The Hémun is nowhoro very deop, only about 15 
deeper depressions, and not more than 4 to 8 feet over 
area at flood-time, Its extent rapidly shrinks after the fle 
over, and by winter large tracts of it have dried up, 
firat that thoro must bo somo subterranean 
thin, but soon found that this was not the 
such outlet, but the bottom of the Himun is 
tight, and very little loss occurs from absorption. 
ever, we found in Seistan to be very rapid. Mr, Ward 
and calculations show that no less than 10 feot of water 
by evaporation alone in the course of the year. In other: 
10 feet deep is removed by evaporation alone in a year, 
tho Seistan summer and the extraordinary wind of that oo 
account for this high rate of evaporation, which renders it unneo 
to search for any other explanation regarding the annual ree 
the lake area. 

So much for the disposal of the silt and the water. What becomes 
of the salt? It is well known that inland seas which have no outlet 
aro apt to become, throngh evaporation, more and more galt, until they 
become in some cases lagoons of brine with margins of solid salt, Te 
Seistan, where so much water is consumed by evaporation cach yeas 
one would expect the salting process to be very rapid. ‘This is far frome= 
being the case. The Hémun is singularly free from salt, and the wate== 
is drinkable. The Helmand ‘water, it is true, is very pure, but it iat 
too much to expect that either the Helmand water or the water o=—== 
















* “'Tho Basin of Eastern Persia ond Scistan,” By Ellsworth Huntington, Carnegies™ 
Research Assistant, Vide ‘Records of the Onrnogio Inatitute Expedition of 1903" == 
pp. 219-817, 
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every other Seistan river is so absolutely free from salts as to acoount 
for the freshnoss of tho Himuan, Nowhere in the Himun ares is there 
any trace of a salt" doposit, The problem may be partly explained 
by the fact that the Hamun every ten yours or #o is flushed out by an 
overflow into the Gaud-i-Zirreh, but I do not think that this is a 
sufficient explanation in itself, and the problem awaits further elucida- 
tion. When the Himun water overflows through the Shelag, the wator 
in the Shelag is drinkable. Within a few months of the Shelag ceasing 
to flow, the water, which is always to be found throughout its course 
in largo stagnant pools, is puro brine, with solid salt-crystals round the 
margins, Tho water of the Gaud-i-Zirreh, also, as it dries up, leaves a 
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thick doposit of salt. Tho contrast between the conditions of the 
Hémun and tho Gaud-i-Zirreh in this connection is very curious, and 
requires explanation, 

Tome next to another very curious phonomonon in Seistan. This 
is the wind. If evor a country morits the title of “land of the winds” 
it is Seistan. Every ono who has visited Seistan or written about 
Seistan has mentioned its celebrated wind, called the “ Bad-i-sad-o- 
bist roz,” or wind of 120 days, which blows in the summer. Few of 


* The salt efflorescence which comes to the surface in places in Selatan, as in 
every other country, anid more frequently near the Héman in, is of course formod 
‘by capillary attraction from the ground below, and must confused with salt 


deposited by water from above, 





T iesdal Ai ative sate elit 
of wind is overywhoro visible on these ruins. 
by wind as though by water-action. The 
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‘exoollont quality of the burnt bricks made and used by the ancient 
inhabitants for the lower courses of their buildings, and the extreme 
hardness and durability of the Seistan soil when made into the aun- 
dried bricks of which the upper portions of the ruins are composed, 
have withstood the destructive effect of the wind in # wonderful 
mariner, but in the older ruins we often find that the walls facing the 
‘wind have ontiroly disappeared, and only the side walls retain, while 
in wtill older ruins only one or two solitary pinnacles remain to mark 
what were once large, massive, and extensive buildings. 

‘The wind has buried large tracts of the country under sand, Many 
of the old ruined towns are wholly or partly buried in sand, and this 
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burying process goes on all the year and every year, and is covering up 
not only valuable lands, but inhabited villages. In Seistan, as olse- 
where, the invading army of sand ix preceded by lines of skirmishers in 
“the form of travelling “ burkbans,” horseshoo-shaped sandbills, which 
‘steadily advance until they meet some obstacle, which retards them 
“mntil the reserves como up to their support and bury all before them 
~ mindor hills of sand. I will give you a couple of instances illustrating 
“She rapidity of this burying process. 
On our arrival in Seistan, wo found Kila-i-Nau, a big and flourishing 
" ->willage, built on the south side of a high ridgo for protection from the 
_ wind. Before we left, the sand had attacked that ridge, surmounted it, 
sud buried the village, forcing the inhabitants to build a new village 
No, HL.—Seeresuen, 1908.] 2 








clear of sand, reodering valuable land svailable for cultivation, and 
exposing lovg-Laried ruins ance more to view. These are, however, 
only the milder elects of wind-ection. The Seistan wind, in its more 
destructive moods, has in places removed, not only sand from place to 
Place, but bas scoured away the whole face of the country, Every- 
where we find the sides and backs of the canals which irrigated the 
lands on which the dwellers of the old rains depended, left standing 
like walls high above the present surface of the surrounding land. 
‘These banks, having been hardened by water, have withstood the action 
of the wind better than the surface of the land, which has all been 
blown sway to a depth of several fect. This depth im places ia very 
considerable, and we find the outlines exposed of still older canals which 
existed at some yet earlier age, and which must have been buried deop 
in the ground when the canals above them, old as they are, were in use. 

Some very startling evidences of the way in which the wind has 
scoured away and removed the old surface of the country, are to be 
found in the south-west corner of Seistan, which was probably once 
the richest and most populous part of the country. Owing to its 
remoteness from the beaten track, and its present inaccessibility from 
want of water, I do not think it has ever beon visited or explored by 
any Europeans except ourselves. I refer to the desert track through 
which the boundary-line runs between the Sena Kud and the Shelag. 
Here we find wind-scours 20 feet or so deep, which have left isolated 
mounds to mark the height of what used to be the surface, and which 
show that the present genoral surface at these places is at least 20 feet 
lower than it used to be. I say, at least, because the mounds are 
themselves wind-worn, and it is therefore impossible to say how high 
above the present surface the old surface was when it was last oulti- 
vated and used by man, That it was once a wide flat surface capable 
of extensive cultivation, we know from the broken pottery which is 
found hero lying everywhere in extraordinary profusion, testifying to 
a very large population; moreover, 4 very ancient population, because 
the pottery is of the primitive red type which is familiar to oxperts ax 
denoting great age, Even an amateur can detect how much older it 
is than the more finished pottery that abounds in the old ruined sites 
of Seintan. 

But what are the rounded mounds that abound in countless numbers 
in this tract, and which catch the eye by reason of their black colour? 
Closer inspection shows that the colour is due to these mounds being 
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covored with black pottery and bits of bluck stone. ‘This black pottery 
is, L think Iam right in saying, the oldest form of pottery known, and 
one of the first indications of dawning civilization in primitive man, 
The black stones are bits of hard black lava and volcanio tuft, and 
other rocks common in tho distant mountain ranges west of Seistan, 
but curious things to find here in this alluvial region. As one turns 
thom over, the idea strikes one that they seem to bo chipped into 
shapes unusual in the ordinary stonc. Some look as if attempt had 
been made to fashion them into something, and others as if they were 
chips from other stones. Here and there wo find whut is evidently a 
spear-head, a knifo, or a radoly fashioned axe-head, Some are made of 
black volcanic rock, othors are of better quality, delicate implements of 
obsidian and agate and so on, evidently for the use of the élite of those 
days. Stone implements they are, of the palwolithie typo, I leave it 
to experts to decide what age these belong to. If palmolithic exports 
are to be trusted, the users of such implomonts dato back to many tens 
of thousands of yours ago. Bo tho thousands of years what they may, 
enough has been found to prove that the age of past dwellers in Seistan 
is of very respectable antiquity, and in itsolf suflicient to give interest 
to that country. 

Let ux return to the ever-present Seistan wind. There are to be 
found scattered over tho southern tract of Seistan, in the middle of the 
high gravel-plains of that region, a number of very curious depressions, 
large holes, as it wore, cut out of the surface of the country, Some are 
very large, several square milos in arca, and some 200 or moro feet deep. 
Some of these depressions are connected with cach other hy gorges, 
others are connected by gaps in their side with the lower plain of 
Soistan, and through theve gaps floods have at times found their way 
and formed large and sometimes deep lakes. Others, again, are isolated 
depressions, having no outlet at all. How wero these formed? Ordinary 

ions, such as water-action, subsidence, and so on, fail to apply. 

After much consideration, L have come to the conclusion—I record it 
with difidence—that they have been dug out purely by wind-uction, 
‘This may soem startling, but I must point out that all I have seen have 
long axis, which moro or less coincides with the direction of the wind, 
Tho fow that are irregular in shape can, I think, be accounted for by 
‘Sho supposition that they originally formed two or more separate 
<Aopressions which have gradually bocome merged into one. While 

a this theory to explain theso minor depressions, I do not go 80 

ar ws to suggest that it accounts for the huge depression of Soistan 
= teelf. : 

‘The Seistan wind, however, being such as it is, and its offects on the 

Dandsape being 20 very marked all over the country, we are bound to 
| tribute to it the removal of some considerable portion at least of tho 
| Silt which is yoarly brought into Scistan.] 

a2 
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‘The above remarks may serve to bring to notice some of the inter- 
esting foaturos of Seistan, but space forbidy my either dwelling more 


Our mission collected an immense amount of information on these and 
kindred subjects, and this information is being placed permanently on 
record in the form of official publications. 

Mr. Ward, the expert irrigation officer of the mission, who was 
indefatigable, with the aid of his able staff, in collecting every manner 
of miscellaneous information, is, and has been for the past nine months, 
engaged in editing and putting theese records through the press, so some 
idea can bo formed of their extent. Mr. Tate, our survey officer, who 
is an archwologist of no small experience, has also written a valuable 
note on the archwology of the country, which I hope will soon be 
published. With theaid of the data thus collected, some advance may be 
mado in elucidating the various interesting problems of this country. 
Fow countries in so small a compass contain so many and varied 
evidences of past events, both physical and human, It offers unique 
opportunities for the study of physico-geographical phenomena and 
their relation to human life. 

In the existing population wo have, it is reasonable to believe, some 
of tho purest types extant of the ancient Aryan race, and a more 
thorough study of all that Seistan has to teach us may throw valuable 
light on the early origin and history of tho Aryan race, and on the 
wider and still more important subject, the physico-geographical history 
of a large portion of Central Asia. The eminent Amorican experts 
who, under the auspices of the Carnegie Institute of Washington, aro 
working at this subject in Turkestan and Transcaspia, have already 
bud their attention called to the importance of Seistan as a key to 
similar problems in larger areas by one of their number, Mr. Ellsworth 
Huntington. 1 have already referred to his interesting notes on this 
country, and if some of his conclusions, made during his short stasse 
in Seistan, fail to agree with the results of observations made by m4 
during a long stay in tho country, with all our advantages of 
large and capable staff, ample means and equipment, the necessity m= 
demonstrated of a still longer and more thorough research in thm 4 
country, 

Woe havo had gratifying proof to-night of the brotherly intorememe 
which the United States take in our geographical work in the ico 
bound Antarctic, and it will interest you to now learn how Americans? 
and ourselves are also working hand-in-hand in the geographicas= 
problems of the arid deserts of Central Asia, 

(To be continued.) 
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THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF 
AUSTRALIA.* 


By J. W. GREGORY, F.B.S., D.So., Professor of Geology in the University 
of Glasgow. 


TV. Lanoun-surrty. 


A. Growth of Population. 

‘This growth of the manufacturing industries is all the more remark- 
able, as it is often held that it is neither economically possible nor 
politically desirable, for Australia to develop into a great industrial 
state. Bat it is generally conceded that Australia wants a largor 
population, Tho Australians aro at present somowhat overhousod. 
Railways ran through empty bush at a loss, where with an adequate 
adjacent population thoy would yield handsome profits. Large sums 
have been spent on irrigation works that have failed financially, 
because there were not enough people to supply the carefal labour, 
by which alone the water could be profitably nsed. But the ery of the 
omptinoss of Australin is greatly exaggerated. It in true that as yet 
only tho coastal districts are peopled, and so the moan donsity is 15 por 
square mile, which is practically tho samo ag Canada, But most countries 
havo their scantily ocoupied areas. In our own overcrowded island we 
have Sathorland with its 2028 squaro miles and population of 10 to tho 
square mile, Considering its conditions and position, Australian popu- 
lation has grown with unprecedented rapidity. Sir Jervoiso Baines t 
has pointed out, that if wo separate Australia into the inhabited and 

ly uninhabited districts, the scttlod distvicts are fairly well 
peopled for a pastoral and agricultural country, The averago density 
per square mile of the densely peopled distrieta of Victoria is 48-04, 
and of the sparsely peopled only 1-39. In Queensland the densely 
e districts have 22-28 per square mile, and the sparsely 
peopled districts only 0°07 per square mile, Tho rate of increase of 
the population compares well with that of cithor America or South 
Africa. 

In the century between 1673 and 1775, the population of the United 
States grew from 160,000 to 2,803,000, and Canada has takon over two 
oenturies to reach 4,500,000 ; but the Australian population har grown 
from 6500 in 1800, to 3,773,248 in 1901 ; and if wo compare the growths 
of population in tho last ihalf-oontary, we find that the percentage 
increase in Australia has boon groator than in either the United States 
or Canada. 


* Continved from page 145. 
+3, A. Baines, “A Consus of tho Empire," Journ. B. Stat. Soc., vol. 06, 1903, p. 12. 








Novertheloss, though Australia has done well in attracting popula- 
tion, it needs to do still better. It has come to a pause in its increase, 
the causo of which need not here be discussed. But in face of the 
agricultural depopulation in parts of the British Isles, it is not sur- 
prising that thero is no rush of poople to agricultural purwnits in the 
back blocks of Australia. Tho best chance that the past rapid increase 
in tho density of population will be maintained, is by the growth of 
manufacturing industries. In this important step in Australian 
development, Victoria has so far takon the lead; but the great coalfields: 
along the coast of New South Walos should make the district between 
Sydney and Noweastlo the mannfacturing metropolis of Australia, 

B. The Aborigines. 

There is, however, an casior and quicker alternative method of 
increasing the Australian population. Australia might encourage the 
introduction of coloured labour. ‘There was no chance of gotting such 
labour from within Australia. When colonized, the continent was 
practically empty. The total aboriginal population at the beginning 
of Jast contury is estimated at about only 150,000, and according to 
Coghlan it is now about, 153,000. When Victoria was settled in 1836, 
it was occupied, according to the official estimates of that time, by 
only some 6000 black fellows, The aborigines make magnificent 
stockmen, and so would gladly have beon preserved. They belong to 
the same great raco group as ourselves—tho Caucasian, but were of that 
nomadic type which has always perished before the advance of a settled 
civilization. In spite of the best efforts of the Australian Government 
to protect and preserve these people, they have died ont before the spread: 
of European diseases, and the change in life rendered necessary, as the 
wild gamo was replaced by shop and cattle. ‘There is a reported increas 
in the number of aborigines in recent yeara in the northern parts of 
Westralia and the Northern Territory ; and there has been an excess of 
births over deaths in one of the aboriginal reserves in South Australia, 

Nevertheless, it is very doubtful whether the raco can be por- 
manently saved, Some criticiams of Australia imply that it once had 
a dense population, which has been ruthlessly exterminated by the 
settlers. We hear yarns in the smoking-rooma of steamers about parties 
of settlers having, in the carly days, gone ont black-fellow shooting, 
But there seoms vory little foundation in fact for such stories, 
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‘The destruction of the Tasmanian aborigines was complete long 
before Tasmania was allowed self-government, and while the island was 
under British military rule; and the peaceful collection of the remnant 
into the reserve upon Plindors island was accomplished by a private 
settler, Robinson. ‘ho aborigines throughout’ Australia have always 
had tho warm championship of mon who wore keenly interested in 
them, and always ready to defend thom: against oppression. The 
emphasis with which the authorities, in the earliost days of the Port 
Philip settlement, threatened to hang any white man convicted of 
murdering a black fellow, showed the determination of the Government 
to deal even justice between the two sections of the inhabitanta. 

e C. Asiatic Immigration. 

‘The north-western ports of Australia are only four days’ steam from 
that overcrowded corner of Asia whoro dwells about half of the human 
race. ‘Tho daring Malay seamen know of tho oxistenoe of Australia 
centuries before it was known in Europe. ‘The people of south-castern 
Asia had their chance of ocoupying Australia, for, as tho Malays con- 
quered Madagascar, they could have colonized Australia. But it was 
not sufficiently attractive; it wax too dry and dusty, But now that we 
have opened up the land, built railways, drilled wells, founded a 
Tuorntive trade, and secured personal eafoty, tho Awiatics would gladly 
0 and reap where we have sown. 

Australia has only to remove the artificial barriers she has erected, 
to let in an Asiatic deluge. The coloured immigrants would keep 
clear of the still nvocenpied interior. Tho cities and the pleasant 
coastal districts would be good enough for them. ‘he difficult interior 
would still have to be opened up by the white man. But the figures 
‘of the Australian population would bo oasily multiplied: 

Anatratia had her chance of acquiring a great coloured population, 
Bat sho nvhesitatingly rejected it. A rush of Chinese into Australia 
Began in 1879, and lasted until 1887, whon they had become fifteen 
per thonsand of the population; and tho stream was flowing with 
rapidly increasing volume. Even in Great Britain, protected by our 
dense established population, we dofended ourselves by Inst year's 
Aliens Bill against the immigration of our civilized European noigh- 
‘bours. Australia, with hor young eottlements and her exposed position, 
needs to he incomparably more cautions. It stopped the immigration 
as soon as it threatened to come in a volume greater than could be 
safely mastered. New South Wales defended itself by a simple Chinese 
exclusion bill. 

‘Some of the States, however, in deference to tho wishes of the British 
Government, instead of excluding alions on account of colour or race, 
adopted an education tost, and the Commonwealth legislation bas 
followed on the samo lines. So that Australia bas been denounced for 
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framing its mild Alicns’ Immigration wimemee 
mended by the Home Government. 


D. The Possibility of a White Australia, 

) Australis had another chance by the introduction of Kanaka labourers 
into the tropical plantations ; but, resolute in her policy of a “ White 
Australia,” that system has been stopped, and after Decomber 31, 106, 
the last Kanaka labourers will be returned from Anstralia to their South 
Sea islands. This anti-Kanaka legislation has been severely condemned, 
on the gronnd that the “ White Australian" policy inevitably, 
the tropical regions of northern Australia to lie permanently waste. 
often hear that white men cannot work in the tropics,and that northern 
Australia, including many of the most fertile and beat-watered regions of 
the continent, must either be left unocoupied or be developed by coloured 
labour, But is this iden more than a popular prejudice, due to the high 
mortality of the tropics in times when tropical diseases were not under- 
stood? Is there any physical reason why white men should not work in 
the tropios? Is it the heat? Attendants in Turkish baths, stokers in 
steamers, glass-blowers, and farnace-men in metallurgical works, with- 
stand higher tomperatures than are encountered in any tropical country. 
But it may be said that these mon are not engaged in the open air, 
exposed to the fatal fury of the sun, British troops, however, have to 
march in India, and it is found that they are healthier then, than when 
cooped up in barracks, British tea-planters in India have been in- 
stancod as a healthy race, although their duties require them to be out 
in the hottest time of the day, in the hottest season of the year. 

Not only is there nothing in the heat of the tropics to provent white 
men working there, but, according to the high authority of Sir Joseph 
Fayrer, European children may be reared in India almost as well as in 
Europe. According to Sambon, the infant mortality of European children 
in Caleutta is 58 per 1000. According to Mulhall,* in the years 1876-80, 
it was 145 per 1000 in England, 163 per 1000 in France, and 302 per 
1000 in Wurtemburg. In Lancaster in 104 it was 274 per 1000, 

The old high death-rate of the tropics has been greatly redaced 
by improved sanitation and modern knowledge of tropical diseases, 
Barbados once had a bad reputation for unhealthiness, but it is now, 
according to the health statistics of its garrison, healthior then stations 
in the British Islands. 

The old dread of the tropics is passing away. Algeria was once 
regarded aa intensoly unhealthy, Sambon, in a remarkable paper on 
Acclimatization, which he read before this Society in 1896, quotes 
General Davivier, “That the cemeteries are the only colonies always 
growing in Algeria.” But with care the doath-rate has steadily 
declined. According to Mulhall,t the death-rate of the French in Algeria 


* Muthall, * Dictionary of Statistics,” p. 177. + Ibid, p. 189. 
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has been no interference with Kanaka labour, th 8] 
the acreage under sugar. But in Queensland, in spite 
Kanaka legislation, there hax been no such fall; the « h 
reduced both acreage and yield, just as it reduced the wheat 
of the Commonwealth from 38,561,619 bushels in 1901-2 
bushels in 1902-3; in 1904 the Queensland 
record, and the yield has only bean beaten ‘once, in: 1899," all 

‘The Queensland sngar industry, in fact, has done remarkably well, 

when compared with the same industry in other parts of the British ea) 
Empire. Thus in British India there bas been a long and fairly steady = 
fall from 3,100,282 acres in 1891, down to 2,280,000 acres in 1904, ey, 
Similarly, in tho British West Indies, the exports of domestic sugar from 2mm 
the twelve islands of Jamaica, St. Lucia, St. Vincent, Barbados, Grenada, — «=a, 
St. Christopher, Nevis, Montserrat, Antigua, Dominica, ‘Trinidad, and =a 
‘Tobago having fallen from 3,903,980 ew. in 1800, to 2,558,925 owt —t 
in 1903 and 2,892,106 ewt, in 1904. 

The poople of Queensland are apparently satisfied with the change <==, 
for they have continued to return a large majority committed to thes» =e 
White Australia policy, It should be remembered that the Kanaka labour =r 
was stopped by tho Federal Parliament, on the insistence of a majority) 
of the Queensland members. 


FF. The Labour Legislation, 

For its persistent support to tho principle, that the main policy == 
Australia is the maintenance of the purity of its race, Australis  ——— 
deoply indebted to ite labour party. I went out to Austrlis vi ———— 
tho natural prejndico of a British Conservative against the labons——=™ 
party. I understood that the advanced labour legislation was raining =i 
Australian industries by its selfish and short-sighted policy; but 
after five years in Australia, during whieh T had the honour of the ry 
acquaintance of politicians of all sections of political opinion, I learnt 
to realize how much that party is misjudged. ‘Tho industrial legisla- 
tion ix intensely democratic, but it is not wildly socialistic. We hear 
of the socialistic experiments, but not of points where Australia is 
conservative and has lagged behind ourselves. Tts State railways 
were forced on it by geographical noceasities, They had to be made 
quickly in order to open the mining fields, and they have had to 
bo extended to develop territory, which will not pay for railway 
accommodation for yoars to come. The states have had to spend money 
on railway and country schools as a part of their land-settlement 
policy, and content to look for returns a generation ahead. No com- 
mercial company could be expected to build railways where it pays 
















rvs | 


* Konaka labour continues in eeboied till the end of the present year, bit the 
statinticn show that the indastry has not been killed by the imminent deportation of sil 
the coloured labourers 
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Australia to have built them, An Australian governmont will support 
a school for the family of two or three settlers, at a cost por child 
which seoms wildly extravagant, because it knows that the best typo 
of people will not settle in tho back country unless they can got 
a fair education for their children. In most departments of State work 
the government is not especially socialistic, Whore Anstralian legis- 
lation is more advanced than our own, is where the simpler oon- 
ditions of Australia rendor it possible to do by law, what in Great 
Britain must bo left to more olastic agrooments between unions of 
employers and trados unions. 

‘Tho fact that Australian industrial logislation is in somo respects 
behind our own shows that tho Inbour party has used its political 
power with moderation, Much of its onorgy has been devoted to 
logialation to secure the well-being of the Australian people, even at 
tho cost of some unpopularity among its own supporters. ‘Tho advanced 
temperance legislation was mainly carried by its insistence. At loast 
in Victoria, to speak of the State I know best, educationalists find that 
proposals for the improvement of teaching in the State schools, for 
increased opportunitica for technical and University education, and for 
the provisions of facilitios for rexoarch and culture by libraries, musenms, 
and picture-gallories find some of their warmest allics in the labour 
party. 

G, National Defence, 

Perhaps nothing has led the Australian democrats into groater dis- 

favour than their views on military and naval defence. But the 
policy of training every man to the use of arms by military drill at 
‘school, the encouragomont of cadet corps and rifle clubs, which has boon 
Fecently recommended for this country by Lord Roberts, is the very 
System which the Australian liberal party has strenuously urged, and 
Which Anstralin has for yoars endeavoured to adopt. In Now Zealand, 
for example, it is Inid down by the regulations of the Bducation 
i (1904, p. 7) “that military drill must be taken by boys 
in ‘Svery school in which there are twenty or more boys of twelve years 
or upwards, as provided in the regulations for public school cadet 
Corps.” 
HL. Labour Costs in Australia, 

Snecessfal manufacturing requires economic labour, and as Australia 
fs a land of high wages and short shifts, it is not surprising that the 
View is sometimes held that it cannot compete againat Europe with 
Ves low wages and long hours. We hear glowing descriptions of how 
FEch Australia might bo if sho would only employ ch red labour, 
Which works with enthusiasm for ono shilling or two aday under any 

Sonditions, Tho Australian workman will not accept these terms, Ho 
Aemnds good wages, short hours, hoalthy conditions of work, roasonable 
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precautions for safety, and sympathetic troatmont. If the miner gets 
thon, then he doos bis best to give his employer what, to use his own 
phrase, ho calls a ‘fair thing." While mine-surveying in Australia, 
I had excellont opportunities of observing the miners at their work. 
I could hear the regular blows of their hammers, kept up stewdily 
throughout their shift. The men insist upon a full length of time for 
their meals, but there is very little loitering when the foreman is away, 
and hustling in his presence. To see what tho Anstralian miner 
regards as a “ fair thing,” lot us look at a fow figures, ‘Take, ¢.g., coal- 
mining, as in it the conditions aro moro uniform than with gold-mining, 
and the results can be more easily compared, field with field. 'The 
following table, quoted from Coghlan (op. oif., p. 946), shows the output 
Avenace Coa Ourrer, 1899-1003, 





Ver woaur 





in tons por miner por year, and the value, at which coal is produced af 
the pit's mouth. Tho Australian miner, during the ten years 1893- 
1904, turned out 565 tons per miner, at the cost of 6s, 5d. per ton, 
against 272 tons at 10s. 1d, per ton in Great Britain, ‘Tho Australian 
miner produces more tons of coal per year than any other minor of — 
black coal in the world, for the Anstrian figures include brown coals, 
and 80 do not enter into the comparison,t The Australian minor in his 
eight hours’ shift raisea more than twice as much as the English miner 
in his ten hours’ shift. The British minor has thinner seams; but eren 
allowing for this difference, it is obvious from tho above table that 
Australian coal-mi has not yet beon ruined by its labour. 

In gold-mining, the best standard is quartz-mining in Victor™\. 
The following show the grade of Victorian gold from all the ge=)i 
quartz mines of Victoria for the year 1903 :-— 

Sipplasd , 
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Railway construction shows the same lossons. ‘The cost of the first 
Australian railways was enormous, and adds heavily to the average 
cost of the lines; but the following, recent Victorian lines, on the 
wide gauge of 5 feet 3 inches, have been built at tho cost of as low as 
£1420 to £2185 por milo,* althongh made by white labour through 
arid country, mostly covered with thick scrub. 





Lien to Mildura oo 
Birchip to Woomolang 
Wryehaproof to Bea bake 
‘Quambatook to Ultima 
Dimboola to Jeparit ... 
Jeparit to Albacutyu ... 





These remarkable economic achievements are due, not only to the 
skill of Australian engineers, but to the high efficiency of Australian 
labour; and when we seo what Australia cun do with white labour, 
we may congratulate her on the decision not to risk the introduction 


of coloured races. This policy may mean a slower growth, but it will 
probably mean the surer growth of a united, homogeneous people. 

‘The fundamental plank in the democratic programme of Australia is 
the belief that a high average of character is the most important of 
national assets. Tho Australian points to the dangers in Europe from 
its submerged tenth, and tho extremes of wealth and poverty, Ho 
urges that in Amorica unrestrained individualism is leading to the 
same evils, and tends to engender a spirit of national selfishness. So 
ho believes that Australia will be the happier and better in the end, 
if the country be so governed, as to secure a high average of comfort, 
and character, rather than a few millionaires and a multitude of 
paupers. Here, ‘, the Australian liberals, wo have a continent witty 

resources, with a fine climate, a rich soil, a=aech 
ood, clothing, and all things necessary for a g1 
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their unique opportunity. So they insist that every child must have 
sound and stimulating education, and every town a good free library, 
and mon must be employed under conditions which rouse an intelli- 
gent interest in their occupation, and Joave ample time for rest and 
recreation, 

I have tried briefly to indicate the motives that have inspired 
Australia, for the widespread misunderstanding of her policy seoms to 
me deplorable, and to have, perhaps, possibilities of future trouble, 
Por the typical Australian has not much formal religion, His real 
religion ix his patriotic devotion to the empire; and it should be 
romembered that his loyalty is not only to the British Isles, bat it 
is even more strongly, loyalty to the British spirit. Australia recog- 
nizes that the gaccess of the British Hmpire has been due to our 
readiness to sacrifice immediate returns to ultimate benefit, and our 
comfort to our conscience. In an impulse of disinterested pbilan- 
thropy, we squandered millions in the emancipation of the slaves of 
our empire, We burdened ourselves with a huge national dobt in tho 
atroggle to myo Europo from French militarism. We have built 
up our empire by the ungrudging sncrifice of our best blood and 
the expenditure of nnstinted treasure. Australia believes that her 
choice of the harder of the two paths open to her, rather than risk 
ultimate injury to character, is in accordance with British traditions, 
The most sorious chance of disagreement betwoon Britain and Aus- 
tralia is that of our drifting into positions in which we appear to 
the Australians to have forfeited their allegiance by disloyalty to the 
‘national faith, Nothing clse ‘seoms to mo likely to wither the tie that 
binds us; for Australian attachmont to the Empire is a deep-rooted, 
intimate ventiment. It brought hor loyal to our side on the field of 
fee siacs hor efficient help stirred our national pride; and we may” 

feel even prouder of her high economic triumphs, as they have been 
besd Royal ta the nobieet traditions of our race, 


pee reading of the paper, the Parstorwr said: ‘The author of ‘The 

petal Valley * poeds no introduction to any audience in this country, and, 

Prof. Gregory's reputation as one of our most brilliant as well as one of our 

geographers and geologists hax spread far beyond these islands, Bat 

T think it may be interesting if I recall to you a few of the leating points in his 

Scientific carver, and vspecially those where he has come into touch with our Royal 

ical Society, I shall not dwell upon his carly travels for geological pur- 

tho Rocky mountains and clsewhere, but I will remind you that about 

mars ago he gave us here a most important contribution to our knowledge 

geography of British East Africa, based upon his notable journey to 

mya and Lake Baringo, an expedition the more notable on account of the 

ons niler resources with which Prof. Gregory carried it out. Not long after, he 

‘ent os naturalist with the expedition which Sir Martin Conway took to Spits- 

ees ety after his return he read us a highly scientific paper on the plan 
‘Sho Earth and its causos. Wo had hopod that Prof. 





and, subsequently, the nip of the 

made ono notable expedition to Lake Eyre, 

which he has based some ‘4 

continent. But during his residence in. 

to geology; he paid a great deal of attention to 
country, and we may be sure that wh a of his cali 
may have to say about the economic develop: of Aust 
closest attention, and also full discussion after bis paper, 
to read. 


body who cares about tho British Empire, Every one knows hi 
as having been, after official employment of various kinds, the 
of Weatorn Australia when she became a self-governing c a 
he held that position until the Commonwealth was r 
take office in the Commonwealth ministry, which he still a i 
held high official position for twenty-three years, with only a break of 
But while all imperialists know Sir John Forrest by reputation in there 
there is another person even more interesting to us as geographers, 
youthful John Forrest of thirty to forty years ago, His is one of a 
names of men who broke through from the seaboard into the ir 
his expedition in the search after Dr. Leichardt which, like the 
Livingstone, led to remarkable results. Then came his arduous jour 
t Adelaide round the great bight of Australia, Later on came bis last : 
daring expedition into the very heart of the continent, As the minister 
and the explorer of old, we shall be glad to hear anything that he may tell 
Australia, 

Sir Jon Fonnesr: Lam afeaid you have given me a somewhat: 
in that you desire that L should tell you about my experience in 
ago, and also that I should say a few words In regard to the adi 
have been so fortunate as to listen to. I can only assure you that 
glad indeod to be here in this hall again, 1 think it is thirty years since 
here, and I remember I gave an account to the meeting at that time of 
journey through Western Australia from Champion bay on the west coast 
overland telegraph line, which I struck about 700 miles north of 
Since that time many other explorers have crossed from east to 0 
to cast; but no other explorer, either before or since, has done what I was fo 
‘nate enough to be able to do—tbat is, cross with horses only, Since th 
camels have been introduced into the work of Australian exploration; and w 
1 tell you that a borse wants water every day, at least, and a camel can go, on 
exceptional circumstances, nearly a month without water, you can well undert— 
how much more difficult it was for us, in '69,°70, and "74, to penetrate into == 
interior of Australia than it has been for those who have followed in our 
atepe. I have listened with very much pleasure to the lecture which we 
heard from our friend Prof. Gregory, which he has divided into two 
First of all, he told us a great deal about the physical conditions of At 
and then he finished his address with matter that would have served 
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I must thank bim for saying so many friendly words about 
about the intentions and desires of the Australian people. In 
matter of white Australia, I have never gone #9 far. as to say that T 
all the northern part of Australia unoccupied and waste (some 
that far) rather than bave it developed by the employment of coloured 
have nover gone that far, but I say this—that if white men can do the 
shall do all in my power to encourage thom to do it, and instead of thelr 
y feeling in this country against Australia for desiring to keep that 
ta white man’s country, I think you should all rejoice. You should all 
that we are trying to build up in the southern hemisphere another place 
our countrymen, the people of the United Kingdom here, may go and live 
Aoariah, another England, another permanent home for our race in the 
luthern hemisphere. Whon I visited, a few weeks ago, a portion of Syrla— 
(rusalem, the cradle of our foith—and I eaw the result of nearly two thousand 
lars of the civilization of a coloured race; when I saw an absolute absence of 
tything like comfort as we know of it; when I saw those people living under con- 


politheian. 
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ourselves. Well, I don’t think that isno, We desire to see the place filled up 
[th good sterling white British people. Even with the emall number of four 
Hlions British people, we are doing a great work who aro there already, We 
(ve an external trade—threo-quarters of it with the British people—of £100,000,000 
pling « year,and we have a production from the soil, including the manufactures 
{hich amoxunt to £29,000,000 sterling a yoar, and are increasing) of £120,000,000 a 
Can you show me any other place in the world where so much is done, 
such great Ggures can be shown for so small a number of people? There 
other place in the world where four millions of men, women, and cbildi 
£120,000,000 of primary productions. And I am sure there is no other 
ip the world where four million people, including men, women, and children, 
an external trade of £100,000,000 sterling a year. Well, I think that there 
reason to complain that we are not going ahead; every year we are pro- 
At the present time, we arc more prosperous than we ever were since 
wns founded, and if we have s few more good seasons—because a great 
upon the anoual rainfall—well, then, perhaps we shall get “ too big 
for our boots." Ido not know that I noed say anything more; I did not 
with the intention of speaking, I came here with the intention of listen~ 
id I have listened very attentively to the paper with the greatest pleasure, 
p least intoresting portions being those which might have been expected 
‘of the leading politicians of Australia rathor than a leamed Professor of 
 Itonly shows you that Prof. Gregory has not been in Australia without 
his eyes opeo, bringing bis keen judgment and knowledge to bear, not 
jour geology, but aleo ou our social conditions. Iam delighted to be bere 
aud to renew my acquaintauce, after so many years, with the Royal 
Society. I was very closely connected with it in my youth, and I 
reason to be proud of the Geographical Society, because they were 
to give me the greatest honour that they have the privilege of 
some thirty years ago. I have had a varied career, as my friend the 
told you. Ihave been fortunate cnough, he says, to have been in 
he mid for twenty-two years out of twenty-three, Well, that is 
time indeed; but I will say this to you here to-night—that although 
i1._—Serreunen, 1906.) 8 
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they will remain as they have always been—the bonds of empire, — 

Mr. T. A. Coannan (Agent-Goneral for New South Wales): We 
#0 long accustomed to have thrown at us opinions #o entirely different 
voiced by Prof. Gregory, and so completely unfavourable to Australian 
aspirations, that to hear the learned professor's views concerning our 
like inhaling a breath of fresh air in a close room. My object in 


ix to support the professor’s views on the economic aspect of Australian 
and to point out how Australia ocoupics a position essentially different fi 


China, and eleven days from Japan, and along {ta northern 

East Indian archipelagoos. The peculiarity of its isolated position 

pressing problems Australia has to face in the development of settlement ui 

of their kind, and thero oan be scarcely any question that upon the right 

of these problems will depend its ultimate position among the people of the w 

Other countries have been able, from analogies to be found in history, to gain oe 
light on the porplexities of their progress; but this is denied to Australia, where 
the problems of its civilization rust needs be approached one by one and 
experimentally. Australia, as it has boon frequently said, is the A 
civilization in the Kast. It has no native difficulty such as that of South Al 

and its troubles in the matter of coloured population arise from its p 

India and China, the Japanese element of the caso being of a negligible 

What Australia soon very clearly is, that if it admits the Asiatic population 

it will be speedily face to face with a difficulty at once economic, politic 

ethical. Australia is so closo to South-Eastern Asia that with unrestricted | 
gration it might easily find itself with a large Asiatic population out of all 43 

with Australian ideals, aliens in manners and religion, in sympathy and 

tions, with whom inter-marriage would be impossible, or, if possible, most: 

—a population to be defended in case of aggression, and useless and unts n 

for the purposes of general defence, Apart from the question of morals, the 



























sen oak lb thon ny proper tes of comme ‘Th 
of action adopted by the Australian states is that where any service 
nature of # monopoly, it is best undertaken by the state or 


sowornge, telegraphs, 
fathead sia onention of sR eta ayn a 
Groat Britain any more than Australin—to undertake rail 
seale out of ordinary revenue. ‘Compared ‘with the Ualted i 


Tight 
in each case—United Kingdom, £990,000,000, Fo Sp nt 
Australia, £45,000,000, equal to £11 4s. per inhabitan' 

the debt of Austealia Is proportionately touch less than peta en 
maugro all that is said to the contrary. Taking all forms of taxation on real 
property in Australia, It will be found that the total far tho Common 

to £3,833,579 on a capital value of £683,044,000, equivalent to 11s, 2d. per cent; 
and aa tho net return from property in Auuatralia is at least 6} per cent, the 
burthen of taxation on property a equal to 2x, 14d. in the £ of rental value, For 
this sum, the services of water and sewerage are included; excluding these services, 

the rate would not average more than Is. 7d, in the £, the highest rated area in 
Australia not having, I believe, a greater burthen than 2s. 6d. It may be safely — 
affirmed that the highest rate of district taxation ever proposed to any Australian 
Parliament does not reach to belf tho mlstmunt now oipoied jal ieee ean eet 
districts in England. The aim and end of all land legislation in Ai li 

that of land taxes, has been the settlement of the industrial population on the soil 

and the prevention of the accumulation of large estates, It is notorious that in 
many respects this legislation has not been successful, and the accumulation of 
large estates has gone on, and will continue to go on, so long as the holding of 
Jand in large areas is found to be profitable. In dealing with the question of the 
settloment of population on the land, Australia has bad to solve ita difficulties by 
experiments, and the various experiments which have been tried have all bad 

the family resemblance of failing more or less in the object which they sought 

to attain, There has been the policy of granting land without payment; the 

sale of land in living areas to persons willing to develop such land; sales by 
auction ; free selection after survey; free selection before survey; indiscriminate, 
eales by auction; and leasing in one form or another,—all these methods hawe, 
been but so many roads to the establishment of large estates, and all the Australie, 
Governments have been forced to the conclusion that itis necessary, in order that Whee 
development of settlement shall not be farther impeded, that the large estates a=sel\ 
‘be bought back from their owners and cut up for closer settlement. It would 
course, be contrary to our knowledge of human nature to expect that cyen =n 
policy of cutting up estates will cure the greed for land that is everywhere ——= 
pasion, and not leas in Australia than elsewhere; but whether successful or — 
there is a strong eentiment in Australia that the land question is the key to ——_— 
solution of many social difficulties, and if such question were solved 

much would be done to prevent the formation of an hereditary pauper class, wh 
in 20 depressing a spectaclo in this as in all other countrics. This da ha <=" 
at the root of much of the recent land legislation of the Australian states as yer ==" 
ax the determination of Australian statosmen to maintain the policy of a 

Australia, and assure to the working classes a reasonable living wage, It is == 
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the idea which is bebind recent legislation in regard to frlendly societies and 
‘savings-banks for those who are able to save, and old-age pensions for those whose 
lot in life and whose misfortunes have prevented them acquiring a competence 
sufficient to give seme sort of case to their declining years. 

T may say it bas afforded mo the very greatest pleasure to listen to Prof. Grogory, 
and I am quite satisfied that his paper, whether it is appreciated in this country or 
not, will find in Australia the very warmest acceptance, Ho is most accurate, 80 
far ‘as I know, in all his fyets, and the picture he draws of Australia is ono 
which I very much welcome. I beliove what he has said will do an enormous 
amount of good, because he comes to Australia as an tnprejudiced spectator, with 
Jost the knowledge which well-informed men have. He studied our customs, he 
studied our occupationr, and brought back with him a most favourable impression, 
een Te mune edlfyng us who are tales. LESS Ere 


‘The Hon. J. Gueetey Jexsins (Agent-General, South Australia): I should be 
-wiolating one of Australia’s social lawa were I to spoak—the eight hours’ principle. 
EX do not wish to do that. However, for just a moment, I will take the oppor- 
‘unity of thanking the professor for the interosting paper that wo have listened to 
o-night, and I would like to take the opportunity, also, of pointing to my friends, 
Sir Jobn Forrest and Sir Horace Tozer, as two examples that Australian climate 
<loes not kill white men. Sir John passed from the dryest part through the hottest 
‘wart of Australia, That was thirty years ago. Look at him now! If you have 
En this beautiful climate of Hogland avy brighter or moro healthy specimen, in the 
‘Banguage of the Americans I might say, “Trot him out.” Tam not going to dwell 
=n anything in relation to foreign labour—that has been discussed in this country ; 
“But thero was one remark made, either by the leoturer or one of the speakers, that, 
coming from Australia, { strongly omphasize; that ix, wo ought to have a fairly good 
Gdea of what we want for ourselves. All we ask is that we shall have the privilege 
0! making our own laws, 

‘The Presioewr: I feel sure that you will all join ia a most hearty vote of 
‘thanks to Prof. Gregory for the admirable yeographical paper he has given us, and 
zilto for the political additions to it, and that you will includo In that vote of 
‘thanks Sir John Forrest ani others who have given us so interesting a discussion 
‘Spon Prof, Gregory's paper. 

Prof. Gaxcony: I would like just to thank you very heartily for your kind 
‘Yote of thanks, and especially for the kind remarks made by the President, Sir 
<Fohn Forrest, and the Agents-Gencral, 1 am sure if my paper has had no other 
‘Fesults than that of producing the valuable statistics of Mr. Coghlan, the trouble 
‘will be thoroughly repaid, 1 might remark that I think the final part of my 
Paper was not so much political as economic. If it is not economic geography, I 
‘do not know what economic geography means. Unless onv considers labour ques- 
Hions, it is impossible to estimate the value that can be made of the raw materials. 
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By 0, REGINALD ENOOCK, F.R.G.8. 
1, Reatows or Saxpra awn Caranaya, Anp Lace Trricaca, 
BARLy in August, 1904, I left Lima with the object of oxamining somo 


: gold-mines in the interior of Peru, boyond the Andes, upon 
the Hoadwaters of the river Inambari. ‘Tho river is au aflluent of the 








grout Madre de Dios river, which forms part of the fluvial y 
ing the western portion of the watershed of the An 
which, rising in the Andes near the of P 
unites with the river Boni, and under (hs Sense ot a 
falls into the Amazon, 

‘Throv days' steaming from Callao brought me to 
whonoe the southern railway of Peru, vid Arequipa, too 
station of ‘Tirapata, a distance of 337 miles by train, 
crosses the Andes at a height above sea-level of 14,666 foot 
Alto," and descends thenee into the basin of Lake 
runs north-westerly to the station Sicuani, from 

















PEAK OF CORATUNA, 











struction work is now being carried out in order to complet 
connoction to the old Inca capital of Cuzco. Looking westward ff 
tho railway near the summit—Crucero Alto—a glimpne is obt 
the peak of Corapuna, of unknown height, but which, judging: 
considerable ice-cap, must be of great clevation. ‘The accomp 
view is not taken from this point, however, but from much nearer | 
peak, on a subsequent journey. 

The elevation of Tirapata, where 1 exchanged the train for” 
saddle, is 12,731 feet. It is surrounded by the vast stretches of 
land, or pampa, which extend north-westerly from the shore of 
Titicaca along the Pucara and Azangaro rivers. Save at mid-day, 
tho sun shines strongly, the region is cold and bleak, and the ai 
rarefied, due to the altitude, From the same cause cereals and 











do not flourish, and the chief ‘product te Ahial’ of 0 
alpadan RON cheap dor (Sas iol "aud llkanss de Beat burden. 

The first three days of my journey via: ac ese CTE 
road which had been constructed by an American mining company, 
and on the third night I arrived at the town of Crucoro, 15,800 feet. 
From this point the road becomes very rough and broken, due to the 
ateop erate to the main summit of the Andes, known at that part 
of its course as the Cordillera of Azangaro, The name “ Azangaro,” I 
may mention in passing, is that of a town on the river of the same 
name, and is stated to be « corruption of a Quechua word meaning 
“the farthest away,” and it is supposed to be the furthest wosterly 
point—the Cordillera—dominated by the Inca régime. 

‘The road crossing the summit skirts the shore of a large lake—Lake 
Aricoma—whose green and blue profundities reflected the peaks, covered 
with perpotual snow, which arise immediately upon its eastern verge, 
and whose glaciers give birth to the constant streams which feed 
it. ho altitude of this beautiful lake is about 16,000 feet above 
sea-level, and the road ascends to about 16,500 feet shortly beyond, 
crossing a portion of the ice-cap. I again parsed this point upon my 
return journey, and shall further spoak of it, To the north-west are 
seen some of the snow-clad peaks of the Nevado de Vilcanota, « colossal 





‘This summit of Aricoma marks the water-parting of the continent, 
the southern side forming that of the watershed of Titicaca, whilst the 
northern is that of the Amazonian basin. The usual Andian storm 
came on as I descended, and, pelted, battered, and soaked with rain 
and snow, arrived at nightfall at the village of Limbani, 11,700 fest 
altitude, and lodged at the house of the “gobernador.” Hero I met a 
Pernvian engineer, bound for the samo place as myself, and we decided 
to make the journey in company to my objective point, known as 
“ Aporoma,” where the gold-mines are found. 

Having overcome the difficulties and delays which are the invariable 
accompaniment of the organizing of an expedition in Peru, we set out 
in the early morning on tho last day of August. The expedition 
included ton Indians, armed with machetes, eto, and carrying heayy 
packs consisting of our bedding, implements, and food for three weeks’ 
journey, for the route lay through an uninhabited region where no 
supplies could be obtained. Nine of these Indians were the usual 
Cholos of the Sierra, whilst the tenth was a “ Chuncho,” of the—reputedly 
—cannibal tribe of that name, inhabiting the far interior of the 
Montafia. Novertholess, the Chuncho, having come to the Sierra when 
comparatively young, had become somewhat civilized, and was, more- 
over, almost the only one among them who could speak or understand a 
little Spanish. 
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IT but taken a consensus of opinion as to the route it would be 
necessary to traverse, and as a result decided to go on foot, a proceoding 
which I found to have been wiso, as the trails were impossible in places 
for horses or mules. Our way Jay at first along tho river Limbani, and 
leaving this the trail wound up a long stoop ridge to a height of 
18,500 foot, Tho granite formation at Limbani bad now changed to a 
slate, and gold-bearing quartz lodes are encountered in the region. 
Haying crossed the high ridge, slowly and with frequent halts, for the 
rarefied air of that altitude renders walking fatiguing and the work 
upon the lungs severe, we descended the difficult zigzag and soarooly 
visible trail to a grass-covered valley below, and slept in a “ tambo” 
upon tho banks of a stream near a small Indian village known as 
Cutani. A “tambo” is a buikling which serves for the oommon 
accommodation of travellers, and a few of these huts—for they are nothing 
more—are maintained in one or two places in Pera by local authorities 
for that purpose, although unfortunately they are very scarce, not- 
withstanding that routes of travel often pass through uninhabited 
regions. Poor as was this tambo, its roof was waterproof, and there was 
some dry firewood inside, which ensured supper and a dry bed, For 
many subsequent nights these desirable adjuncts were only obtainod 
with considerable difficulty, as, in order to sleep within a hut of any 
description, this had first to be constructed. 

Tho progress of the party was, as regards actual leagues covered, 
relatively slow, for tho Indian carriors wero rather heavily laden, and 
‘my companion, moreover, was not a rapid pedostrian. I frequently 
found myself far in advance of the rest of the party, alone in those 
Strange and untravelled solitades of the Andes upon the border of the 

‘ious Montaiia. 

The descent of the eastern slope of the Andes is rapid, and tho 
shange of temperature ax the traveller approaches the region of the 
Forests very noticeable. At the end of the second day I found myself 
sslone, following the trail along what appeared to be the back of a high 
‘Sharp ridge, for the heavens were entirely obscured in a thick, warm 
‘muist, and the landscape entirely shut out from view. Looking through 
“the bushes on either hand, it was apparent that the ground descended 

| @recipitously on both sides, and, indeed, on the right hand I could hear, 
= if far below, the murmur of running water. ‘This I know to be the 
Sziver Pacchani, which rises in the Cordillera and empties in the Huari- 
Bhuari, and so into the Inambuari river, before mentioned. 

‘The mist panoramas in these regions are remarkable at certain 
‘Seasons, and the rains arc heavy and continuous after mid-day, I sat 
sslown and waited for the rost of the party, and as soon as the Indians 
‘approached set them to work cutting boughs and building a shelter 
Wor the night on the only spot available—a small lodge of rock about 
‘8 feet wide, with an abrupt precipice of some thousands of foot of sheer 
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Sit iaky mirnstall at cater fie ac 
ing dry; it was impossible during tho 
“baths” underfoot, the vogetation met overh 
water, sont down its showers at every step. 
Indian bearers, I carried a machete in my | 






The altitude at which this vegotation 
11,000 feet above sea-level, and the line a 
noticeable. Above are the slopes and crallesipeiay 
grass-covered areas, free of trees of any d 
traveller enters among thickets of tangled h 
in places of beautiful flowering shrubs. Anh 
onward and downward palms and tree-forns ay 
becomés warmer, the mists lie heavier, and the | 
by the patter and fall of the heavy water-drops 
Scarcely a living thing appears to inhabit this 
tropical Montaiia. ‘There are no mookayh: 20 AARNE 
few insects, An cccasional puma is heard, and at | 
condorian wings in the ambient above ; but nature bere 
phase, and her profasion of animal life seems to be resery: 
tropical interior, still many leagues away towards tho. 
times the mists lifted for brief moments, and gave u 
far-reaching tree-clad slopes divided hy profound valleys, 
away into the vast Amazonian basin. At a turn of the trail 
brought me out upon the brow of a hill, I beheld « cascade 
opposing slope of a valley, a high white, lace-like fall among 
buckground of the branches, and I hailed it with satisfaction, 
descriptions of the place, I knew it to be not far from the point o 
destination, It forms the source of a small river, the Pali-puli, 
runs close to the mines of Aporoma. 

Difficult as the trail had been, it nevortholoss bore witness to 4 
considerable work which had at one time been carried on at 
mines, for long portions of it were constructed of slabs of stone p 
in the form of steps, and must have been made at considerable 
in the past centuries when the minos were worked, first by the 
and later by the Spaniards, for these latter did but work on a 
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seale, in many cases, what the former had previously discovered and 
used. 

» At length, aftor more than four days on foot from Limbani, and 
slooping and eating under difficultioe, we arrived at Aporoma. It was 
already evening; the rain was falling heavil usual, and thore was 
no habitation or living being in the vicinity, notwithstanding that in 
bygone ages it bad been the scene of the activity of thousands of 
workers, and that a village had existed there. But after diligent search 
among the vegetation, in a spot which the Indian guide, with that 
strongly developed faculty for locality which his kind possesses, had 
stated as being the site of the former house near which he had worked 


OLD GOLD WASHINGS OF AvonOMA. 


when « boy, the wails of « habitation were discovered. Animating all 

bands, I di the clearing away of the heavy growth of vegetation 

which cum! them, and within a couple of hours the interior wax 

| free ;u durable roof, composed of strong branches covered deep with 

Teaves and griss, was constructed upon the walls; our beds wero 

| ™Freanged upon a floor-covering of aromatic boughs; and a fire was 

Efex led in one corner, so that wo were able to contemplate the coming 

- ‘with something of equanimity. The altitude at this point was 

| “Bont 7200 feet; the temperature at 8 p.m, 46° Pabr, and at 3 p.m. in 
the afternoon, 60° Fabr, 

‘The mines are worthy of a brief description. They consist of a 

Mkege arow, botwoon tho rivers Huayna, or Puli-puli, and Pacchani, of 

"Pertiary gravel; tho bed of an ancient river, uphoavod by somo 













Ease i ple ree areata ey 4 
million pounds. Vast quantities of gold were extrac 


Spain. The “grant” of Indians principally left its bo 

of its toil; decimation of the population came about by 

and avarice, abandonment followed, and natare Q 
the scarred evidences of man’s transitory handiwork with 
bores of flower and foliage. ; 





temperatare here was much higher, due to the d 
in the evening 69° Fabr, ‘Tho hill-slopes and» 
covered with trees of comparatively small girth and } 
oxintence of a few cedars marked the beginning of 
there flourish, The country is exceedingly broken 
accoss here, and the rivers are torrential and rapid, 
formation is a slate, heavily charged with iron pyrites, 
quartz. - 

Returning to Aporoma to finish my study of the n 
fronted with a strike of the Indians. The causo of 






despatched those among them who were not absolutely ; 
supplied the remainder with food from our own slim 
But at length I had to give the order to depart, for there ‘romainel 
nothing but rice and tea, and on this we were obliged to subsist forfive 
days, under forced marches, in order to get out of the Mex 
return to Limbani. 

‘The traveller has continually to observe the trath that raiser 
never come singly; and on the second day one of the Indian beara, 
the Chuncho, disappeared, and left his baggage in the trail. As tieae 
other bearers were already overloaded, it was impossible to distribu 
his bundle among them, and, ordering « halt, I was obliged to hay& * 
selection made of articles which could be dispensed with most easi®2: 
Tabandoned my travelling-cot and various articles of clothing, and = 
companion some of his instruments, whilst we reduced the number” 
our cooking-ntensils to the lowest possible limit. The Chuncho ==" 
hover saw again, and the Indians considered that he had gone to repor™ 
his tribe. As a tribute to aboriginal honesty, I may state that be tert 
nothing away but his own things, notwithstanding that among #22* 


SOUTHERN PERU; NOTES ON TWO EXPEDITIONS. 253 


articles he carried were my saddle-bags, containing a sack of Peruvian 
and Bolivian silver dollars | 

At the end of the third day our moagro rations of rice and tea wore 
concluded, and wo formed camp carly, with the intention of making a 
long march on tho morrow to tho town of Phara, which was rather 
nearer than Limbani, A rude roof of branches was constructed, but, 
fortunately, the rain had held off during the return journey. ‘Tho sky 
had been clear, but as evening fell the mista arose and formed one of 
those curious and weird transformation acenes such as the traveller in 
the Andes may witnoss, I find in my note-book the following descrip- 
tion, written npon the spot :— 

“The wun has set, but it still tingos tho western sky with its 
Leantiful and indescribable tints. Tho palest saffron fades into the 
pearly green of the zenith, and the last and orange rays, calm and oold, 
flash faintly and expiringly upwards. In and among the deep cations 
of tho stern and purple-green hills below, the floecy clond-masses of 
pearly vapour slowly pour, filling thom with impalpable Inkes, so soft, 
‘#0 pure, thoy soom the essence of the clemonts, sproad for the couch of 
some unseon god-traveller. Below, wrapped in the shades of darknoss, 
aro those steep ways and caiions I have passed, leading from the far 
‘Montaiia. But the mist-sea is rising, urged by some evening breeze 
—appalling masses, which break over dim distant peaks like awfal 
billows. ‘They rise slowly, surely, terribly, as if to engulf even the 
high point whereon I stand. Bat night is at hand, and even as they 
tise they are dispersed or covered by its sleepy pall. A single and 
glorious jewelled planet has dominated the eastern escarpment, and 
gleams softly down upon the closing scene.” 

We duly arrived at Phara, and breakfusted at the home of the 
“cura,” and in return for his hospitality photographed the ancient 
chareh there, Within this building is an enormous altar composed of 
mirrors and brasswork, which latter was at one time covered with gold 
and silver, The point of intorost about this altar was that it had 

Originally bolonged to the church at Aporoma, I was informed, which 
| bad stood in the village there, the vestiges of which, as I have described, 
are now buried under the dense vegetation—the growth of generations. 

_ At Limbani I paid off the Indians, and, having with great difficulty 
Secrared mules, wo again ascended the steep oastern slope of the Cor- 
@ilera, and arrived at Aricoma, before described. The Indians gave 
over to a carousal at Limbani, and I may hore mention the 

\©¥E1 offects which are boing produced in the regions of the Cordillera by 
|®e abuse of aleohol among tho indigonos. IT have on somo occasions 
‘Bad to waste soveral days in attempts to secure beasts and a guide in 
{ ¢ interior towns, but, nevertheless, have met cavalcades of twenty 
= n or horses entering or leaving the place, and loaded with 
| what? Square tins of aloghol ! This terrible stuff is alcohol of 40°, 
{ 











of the empty tins, and in ono place the church is 

these tins! It is a lamentable state of affairs, and must lead to the 
diminution of the working population, but its remedy seems to lie only 
in the hands of the wealthy sugar-growors, who make the rum, and who 
are sometimes the legislators of the country. ~~~ 

The lake of Aricoma runs north and south, about 2 leagnes: 
Its depth seems to be very considerable, as I have observed in many 
other similar lakes which are so remarkable a featuro of the Cordillera 
of tho Andes throughout its length. The oxistence of these numerous — 
bodios of water, actually astride the summit of the mountain range, is a 
matter which arrosts the attention of the engineer, and probably some 
day they will form a valuablo souroo of hydraulic power, — 

Our journey was alow, for my companion was not a good horseman, — 
and a heavy snowstorm overtook ua upon the edge of the lake. Night — 
was approaching, and the group of Indian huts we had expected to reach 
was still many miles distant. It was usoloss to proceed, and I called a 
halt, The only shelter was that afforded by the remaining walls of an 
ancient Inca ruin, and T formed a sort of tent by secnring the corners of 
the shects of my bedding into the interstices of the stonework with 
stones rammed in. Under this wo arranged our couches, and made coffee 
over our spirit-lamp, afterwards obtaining a few hours sloop, whilst the 
snow steadily piled up on our fragile roof. Notwithstanding the alli- 
tnde—15,000 feet at this place—it was not very cold, the thermometer 
scarcely going down to freezing-point, which was fortunate. 

Instead of returning over my original route, I had decided to extend 
my journey to include others of the auriferous regions of the provinces 
of Sandia. We therefore followed a south-easterly course along ihe 
tableland which forms a platean below the snow-capped peaks at aen 
altitude more or leas equal to that already recorded, with the town are<i 
mines of Poto as our objective point. 

The topographical and geological formation over this distance @* 
remarkable. Our way lay principally along the bank of the Poto rier 
which runs through extensive pampas or plateaus, as above stated, of 
auriforous glacial or alluvial drift, In many places the Indians wom 
on the banks of the stroams by the method known to them as “acoch==—= 
which consists in damming the water up in a small reservoir, and w-— © 
allowing it suddenly to flow out and impinge against a bank or ares® 
auriferous matorial, washing it down into a rude stone-paved slat=—" 
where the gold ia recovered. These auriferona pampas and 
which cover distances of many leagues, are probably deposits formed 




















SOUTHERN PERU; NOTRS ON TWO EXPEDITIONS, 285 


glacial action upon the gold-bearing slates and quartz of which tho Cor- 
dillera is composed. The stones and material are not water-worn, as in 
alluvial gravel olsewhere, but are angular, and contained in an ashen- 
hued soil, carrying the gold. The pampas are strewn with boulders of 
white quartz for many leagues, which catch tho rays of the sun. The 
more broken portions of the plateau and the lateral valleys are covered 
with pasture, and hundreds of thousands of head of sheep, Hamas, and 
ulpacas abound, TI encountered large herds of vicufia, and quantities of 
geese, ducks, etc., upon the numerous small lakes. Some of these 
plateaus have probably been at a former epoch Iake bottoms, and, 
indeed, I passed through remarkable formations, consisting of long 
“shores” of conglomerate, or indurated gravel, which stood up in vast 
cliffa underlaid by caves, and which latter were the home of thonsands 
of “ vizcachas,” or native squirrels, 

‘The town and mines of Poto are at an altitude above sea-level of 
nearly 16,000 feet, Very extensive mining has been carried out here 
hy the Indians before and during the Spanish régime, by the method 
previously described of “ acochar,” ‘There is at present a modern plant 
working by the “hydraulic” mothod, with water under prossure, upon 

an enormous moraine of gold-bearing detritus. Tho huge bank descends 
from the Cordillera of Ananea, above the line of perpetual snow, a few 
niles distant. There are also mines at Ananea, more than 17,000 feet 
elevation, and these workings are certainly among the highest on the 
gzlobe. During my stay at Poto (in Soptember) tho thermometer 
xegisterod gonorally 104° Fabr. at mid-day, in tho sun, and 37°4 Fahr. 
En the shado, by which it will he seen how considerable is the range of 
due to heat of the sun and the rarefaction of the air. 
Nevertheless the cold is not intense even at tho coldest season, although 
s=now and rain storms are frequent and severe. ‘Terrible thunderstorms 
scour, and tho lightning continually strikes exposed points. I may here 
smontion that tho presonce of electricity in the atmosphere, even at 
mmormal times, is very noticeable. The fur boas which ono wears as 
‘protection against the wind, and one’s clothing, “cracklo” in a remark- 
able manner when the least friction is applied. ‘Tho same effect is 
strongly produced in combing one’s hair, and if it be done in the dark, 
sparks are observed to be produced by the friction of the comb. 

Leaving Poto, I continued my journey alone, except for my Indian 
guide, still in a south-easterly diroction, with the intention of skirting 
the northern end of Tako Titicaca, and arriving at the station of 
Juliaca, on the sonthorn railway of Pern. 

‘The country was entirely covered with freshly fallen snow. The 
tomperature was like that of the breaking up of an English winter and 
the coming of spring, for the air was soft and mild in the early morning. 
Beautifol white cumulns cloud-masses against a glorious blue sky, 
with a bright sun, woro roflected in the mirror-surfaces of the numerous 











supply the scarcity of provisions I knew I should 
morrow. 
Bands of vicuiia stared wonderingly as I p 


saved my cartridge, for ho and his ten companions are 
wind, only to stop and utter their curious and plaintiy 
warning cry 300 yards away, where they stand gracof 
at me. > owe 

Ever these glorious white, cloud-massed, cumalns war 
flung into the blue empyrean; ever these silent ad sie 
peaks of eternal snow, which I am paralleling, upon the E n border, 
and whose mysterious canons and violet enow-cornices time 
to time with the Mleecy mist-mattor above thom; pa sae 
solitude, and the feeling of being upon the top of matter; and ever this 
extensive silence, undisturbed save by tho cry of the “alcamarini”* 
or the vionfin, Strange and beautiful region, working ont some 
function of the world’s changes in the plan of ‘ae 
inexplicable operations ! 

But the late afternoon advances, and a hitter wind ea EE 
snow-clad Cordillera and changes the aspect of all, and the sun has long 
singe sot, when, cold, hungry, and weary, I arrive at the town of Cojata, 
The industry of the people here is the broeding of alpacas, and the 
buying and selling of wood. Gold-mining is also carried ont, and a con- 

trade done with Bolivia in the“ aguardiente,” or rum, before 
spoken of, Cojata is very near the frontier-line of that country, which 
there consists of a small stream intersecting the pampa (part of the 
river Suchis), ‘Tho vast glacial moraines of gold-bearing detritus ara 
still a feature of the region, as are also the pampas of similar material = 
and there is no doubt that these provinces of Sandia and Carabaya formes. 
one of the most important auriferons regions in the world. The Bolivinsy 
and Pernvian Indians here speak nothing but their language of Aymara. 
They, men ax well as women, wear their hair in long “ tronsaa” <or 
quoues, like Chinamen, and they often have a distinctive dress aad 
head-gear, highly ornate, Their principal diversion appears to be (= 
consumption of aguardiente, accompanied or followed by a “jarani, 
or fandango, Physically, they are by no means an inferior race, 
the women are often of fair height, robust, and not unattractive 
appearance, saye that they are unwashed. he altitude of pes 
is about 14,800 feet, 

Leaving this point, tho trail ascended an ominenee, from = 


* A white gull-like bird, 


SOUTHERN PERU; NOTES ON TWO EXPEDITIONS, 257 


I gota faint and momentary viow far to the south of the famous peak 
of Sorata (or Llampo) (23,600 foot altitude), in Bolivia. Passing now 
downwards and through areas of a remarkable rock-formation of hard 
white sandstone, lying in horizontal strata, the trail descends rapidly 
towards Lake Titicaca, and at every turn of tho roud I strained my eyes 
im search of its bluo snrface—my first approach thereto. At length I 
beheld it, still far off, and between the barren and rocky hills which I 
had to pass before reaching my halting-place—the town of Huancané. 
‘Tho first view of Titicaca was very beautiful, 

‘From Huancané to Juliaca is a long day's rido, and, having secured 
# guide, I left before sunrise. Tho road lay at first through the lands 
cultivated by the Indians, and the swamps and marshes bordering upon 
the luke, ‘These latter places are dangerous, and it was necessary to 
wade through « sheet of water, with my horse submerged to the eaddle- 


THUIAN HOUSES WEAK LAKE TITICACA. 


tages. One muy also cross by means of the curious “ balsas," or rafts, 
W2aich the Indians use for navigation, and which aro constructed of 
tmzasees of woven rushes. At one portion of the route the scenery is 
Meecdingly picturesque. There aro areas of yellow water-weed, from 
WExach numerous scarlot-feathered herons arise as the traveller passes. 
TEx tips of the white cordillora ure reflected in the blue surface of the 
laces, and the remarkable conical-shaped houses of the Indians give 
4 <SEaracter to the scone not found elsewhere in Peru, 1 examined some 
of ‘these houses ; they are squaro at the base, built in regular courses 
of adobe bricks. Each course is set in from the lower one, and thus the 









T had desired to extend my journey to this river, but th 
already described rendered it impossible. ’ 
‘The region is one of vast possibilities, both as regards 
plateaux and the zone of the Montajia, which is healthy, 
producing crops of any kind after clearing and cult 
tuken place. Roads, however, or branch railways must 
much colonization can be brought about, and some adv: 
being made in this respect, Whon the project of 
system of the l’acific with the navigable headwaters of 
fluvial ways is carried out, a beginning will have been the 
opening up of one of the most valuable portions of the Earths 
surface. a 

TI. Huancavetica ann Apyornixa DerAranenrs. 


To reach the interior of Poru, and the rich mineral- pone 
upon the eastern slope of the Andes, the traveller must, from the Pa 
littoral, invariably cross the summit of the Cordillera, for this vast 
natural barrier rung parallel with the coast, and leaves no pass, speakingS 
generally, at a less altitude than 14,000 or 15,000 feet above sea-lovel™ 

‘The Department, or state of Huancayelica, which I visited i= 
November, 1904, is one of the richest of the mineral-bearing ‘region 
of Peru, but it is difficult of access, due to its mountainous nature amok 
to the fact that no roads, worthy of the name, have yet been construct 
to give outlet to its products or communication with the coast 
way lay by the port of Pisco, about one day's steamer journey === 
of Callao, and past the town of Iea, a few miles from the port, wi 2 
which it is connected by a railway. Ica is the centre of a forte t© 
agricultural district, where cotton, sugar-cane, wine, brandy, ete, ==" 
produced. ‘The crops hore, like all those of the agricultural rege=t* 
upon the coast zone, are grown under irrigation, for, as is woll kno" 
the whole of this vast stretch of continent, from Ecuador to Chile, ==** 

















* Thore is an exception to this near Payta.—C, R, E, 
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of “ Incabuassi” (house of the Inca), which are found some 50 miles to 
the north-west of this point, near the coast also, ‘They are chiefly 
interesting ax showing tho uso of columns in Inca arcbitecture, various 
writers upon Peru having assorted that columns were unknown, to 
thoso builders. They aro shown in the acoompanying sketch ; they 
are 65 to 85 centimetres in diameter, and the ruins are stated by Senor 
‘Larrabare (an archwologist and late minister of forsign affairs in Porn), 
who visited them, to belong to the fifteenth century. 

At nightfall T arrived at Mumay, a hacienda upon the Piso river, 
from which its extensive vinoyards aro'irrigated, This place, althongh 


Upon leaving this point I knew little of tho hardships I shonld be 
obliged to ondure for the remaining four days of my journey to my 
destination. The road by which I had been directed passed throngh a 
portion of the conntry void of towns or villages, and consequently of 
food of any kind, notwithstanding that I had been informed that such 
‘was available. The arriero who conducted my pack-mulo and served 
‘as guide was almost constantly drank with agnardiente, and, ag far as T 
conld observe, took no other nourishment (!) during the last three days’ 
travel. On two occasions I searched his eaddle-bags and confiscated and 

d the bottle of slooho! ho carried, but he again obtained supplice 


‘those regions, as TP have olsewhero observed. Due to the effects of the 

ee ne touch tho coarse and scanty food of these shepherds’ 

night the cold was intense, for wo were now at a considerable 

sifde, and Thad felch neglected to bring my cot or a mattress, 
d t rapidly withont impedimenta. 

sic wanriclba for it but to got ont of the situation, and although 

| could scarcely mount my mule I was obliged to keep on, driving in 

0 the drunken arricro and the pack-mule. Towards the close 

‘the lant day a violont attack of vomiting camo on, and I fell rathor 

Reel down from tho saddle, and lay upon the plain utterly 

“The altitude was 16,000 feet above sea-level, the air 

rarefied, and a bitter blast swept across the plateau. I 

Lag that I should never igo again from the spot, 


Dict theek eptoufala of condensed milk, 
he arriero, who was now sober and 





il 
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have produced great quantities of that metal. Thoy contain extensive 
bodies of ore, which will be made available upon further working. 

Hydrographically, tho region is interesting also, for there are two large 
Jakes of true Andean character here. ‘Tho higher, known as Lake Oreo- 
cocha, is 16,000 feet, and the lower, Lake Choelococha, 15,00 feet above 
sea-level, They are separated only by a distance of « few thousand yards, 
the upper being dammed up with a natural dam formed by a moraine of 
soil and gravel. A noteworthy feature of this Iake-basin is that, although 
itis upon the western or Pacific side of the summits of the Andes it never- 
tholeas is drained into the eastern or Amazonian watershed, by means of 
tho river Pampas, which broaks through the Cordillera and #0 into the 
Apurimac rivor and headwaters of the Ucayali and Amazon. Close at 
hand, to the west, and at slight difference of clevation, are other smaller 
lakes, which give rise to the Pisco river flowing to the Pacific. Hore, 
then, is another of those numerous instanoes which are met with in 
tho Andes, where the water-parting of the continent is defined by a Inke, 
a part of whose waters in times of abnormal flow may positively belong 
to the one or to the other of its adjoining watersheds; There is no fish- 
life within their waters, a common characteristic of the lakes in these 
high regions. Each is 5 or 6 miles in length and abont 1} in breadth; 
whilst at a depth of 250 feet, I was informed, bottom was not reached 
in the middle, Their blue surfaces reflect the snow-capped range to the 
east, but in tho rainy season aro Inshed into fury by the terrific thander- 
storms of this altitude, 

The general rock-formation is a trap, whose terraced lines are seen 
far off upon the peaks, as they emerge from beneath the ice-cap. A 
romarkable peak of diorite stands solitary, not far from the Iake-shore, 
and is known among the Indians by tho name of Quispijabua, which 
means “ the flower of glass.” This namo is due to its form, for at the 
summit it spreads ont into almost a petal-like shapo, a result partly of 
geological formation, and partly to its haying been continually riven 
and split by lightning strokes. It is reverenced by the Indians, and 
logends have been woven around it. 

The whole of this region, from Castrovyirreyna on tho west to 
Ayacucho on tho east, is exceedingly rich in minerals, inclading silver, 
copper, gold, as well as salt, and in places coal, all of which, when the 
country becomes more known and opened up, will be valuable elements 
of industry. Tho highost clovation at which I arrived was 17,500 fect, 
jnat bolow tho ice-cap. 

After a sojourn of about two weeks in the neighbourhood, T con~ 
tinued my journey in anorth-westerly direction. But my troubles were 
not yet over, for I was again attacked by the “ tercianas,” and rendered 
unable to go on, Those intermittent fevers have the characteristic 
of quite suddenly depriving one of one’s strength, and there was nothing 
for it but to give up the idea of reaching the next village and to sleep 


out upon the “pana,” or plateau. Fortunately, the temperatare fell but 
little below freezing-point. During the night the arriero—not the 
former ono—let the mules escape, and was obliged to follow thom, leaving 
ae alone and unable to get up for the wholo of the following day. The 
sun blazed down, and I was consumed with thirst, and nevertheless 
cunable to reach the shimmering blue lake which lay within 100 yarda 
ofme! At longth I beheld afar off an Indian approaching with somo 
Mamas, and I hailed him, But, after the manner of his kind, ho was 
afraid, and, instead of coming towards me, he quickened his paco and 
soon disappeared. I suffered greatly from thirst, and with the sun 
and the fever was almost delirious, and still no sign of the arriero. I 
cmanaged to reach my saddle-bags and took a mouthfal of extract of 
coffee, which revived me a little, but what I wanted was water, Again 
I saw ancther Indian, towards the close of day, and as he camo within 
hearing, I called him, not this time, however, in Spanish, which might 
Thavo had the same offect as before, but in the few words of Quechna 
which I was able to employ. “Shami! yacu-t-apami!” (“ Come hero! 
“bring some water!”) I shouted; and the poor Indian, gathering pro- 
ably some confidence from being addrossed in his own tongne, came 
-up to mo, and, following my directions, brought mo water from the 
Jake. I rewarded him with a silver dollar, and he stayed by me until 
snightfall, when tho arriero returnod with other animals from the 
hacienda. 
After a loss of various days I arrived at the city of Huancavelica, 
“14 leagues from Santa Inez, and which can be accomplished in one long 
day's hard riding. The country passed over was the usual treeless 
puna, alternating with lakes, swamps, rocks, and atreama, and generally 
eovered with grass, which gives pasturage for herds of cattle and sheep. 
‘The climate is exhilarating, and the views magnificent, and in the 
dntervals when the fever did not trouble me, I enjoyed the ride and 
‘the unfolding landscape. 
At Huancavelica are the famous quicksilver-mines, which aro 
mentioned in all geological treatises. The history of the 
Mines would fill a bulky volume, They were discovered in 1566, and 
‘Were administered under a Spanish viceroy, and since that period have 
Produced approximately 60,000 tona of morenry from the cinnabar ores, 
Which oxist in an enormous lode, or “ farallon,” to uso the Spanish term. 
Tx 1786 bad work caused the mine to collapse, and it is stated that five 
Eundred Indian minors romainod ontombed therein. Huancavelica was 
isited and described by both Bufon and Humboldt, as also Raimondi. 
 penotrated into some of the vast subterranoan caverns which have 
Been oxcavated to extract the ore, and made an examination of the 
general conditions of the region, in order to draw up a report thereon, 
"Dhe workings aro about 2400 foot above the level of the cathedral and 
Sity of Huancayelica, which latter is at an elevation of 12,300 above 









soa-lovel. The Huancavelica river flows through 
lower down into the Mantaro, which in its turn rims, 
before mentioned, and so into the fluvial system of t! | 
Amazon, Tho Mantato rivor, almost alono of Por v 

this part of its course to the south-east, or directly 
goneral north-west direction, over nearly 3° of lati 
course abruptly changes near Huanta. The climate | 
cold, but tomperate. InIM wed cereale are n06 potent; SPAR 

ditoas tot ho qieedyal tay arta opps 
and some day must again become, mining. | 


formation is limestone and sandstone, and iting nro 
usod as baths. a. 


Leaving this remarkable place, my way lay across a 7 pans 
some thousands of fect above the town; for, notwil ‘ 
marvellous wealth in mincrals that tho rogion has produced, t 
has been made beyond tho primitive smule’ trail 4o)-the Ontntaal sweat 
Such was the Spanish method of mining, from which no benofit scorned 
to the community, who toiled and died to enrich an arbitrary and 
distant monarch. The arms of Spain carved on the stone at the portals 
of the mine, with figures of saints, and ruined churches, are the [principal 
remaining vostiges of this régime. —— 

Descending rapidly from this plateau, the track passed into the 
valley below. ‘The change from theso dreary and inclement altitudes 
to the warmer climate of this valley was very agreeable, 
my still weak state. ‘The piercing wind gives place to a balmy Drees, 
and the dry grass of the puna changes to other vegetation. pice 
a treo, and recollect “ Thalaba and the Sledge"— 

“Behold! the signs of life appear, 
The first and single fir!” 

It is not a fir; there are no firs on the Andes, but it is a real treo 
although a wind-beaten specimen, drawing its scanty nourishment 
the rocky soil, and stretching its attenuated boughs athwart tho 
A tree! the first I have seen for weeks, It has green leaves, and, 
over, ® bird carols in its branches, A little lower down @ pateh of 
celandines and dandelions bring to my senses a waft as from 
lanes. Here, also, aro glorious massos of yellow acacia, and other flowors 
and shrubs on either hand, through which my mule brushes as we 
descend. But what is this—this sweet familiar perfume which 
greets mo? Familiar, although for the moment I cannot recognize: 
Took about, and, behold! there it is—a low hawthorn bush in Aoeee 
Its leaves aro somewhat different. in form from those of English la 
thorns, but there is no mistaking the well-known Sg ne 
glossy sheen of the leayes, nor the little white flowers and the #' 
subtle perfame which carries the mind momentarily to another 
It is “may”! 























_ sail 


SOUTHERN PRRU: NOTES ON TWO RXPRDITIONS, 265 


T pass through the villages of Acobambilla and Huando, ascend and 
past a high ridge, and again desoond by steep and rapid zigzags down 
the sides of its cation to the river Mantaro, or Janja, before mentioned, 
and sleep at the town of Izcuchaca, 10 leagues of a broken, steop, and 
tortuous road from Huancavelica, 

Tzeuchaea is somewhat of a strategic point. A stone bridge crosses 
the river, and the place was generally promptly taken and held by various 
revolutionary forces in times past, as it commands the road to the 
interior of a large and important part of the country. I found the 
groatest difficulty in obtaining anything to eat along the whole of thia 
route. The Indians aro of a surly and suspicious character, and will 
sell absolutely nothing to tho traveller. In Izcuchaca I had expectod 
to find an inn and some comforts, but the place was dominated by a 
Chinaman, who was the “ gobernador,” ag well as the owner of the inn. 
‘This individual, due to some caprice which T wax unable to explain, 
absolutely denied mo food and shelter, and even several Pernvians of 
respectable appearance who woro standing by failed to offer such or 
indicate where it could be secured, notwithstanding that they know I 
‘was a stranger, a traveller, and that night had fallen and a heavy rain 
set in. This is the only place in Peru where I have experienced euch a 
ack of hospitality, and I retain an anpleasant impression of the place. 
But I fond shelter at length in the hut of a humble but honest indi- 
vidual, who, moreover, obtained alfalfa for my animals, which was the 
most important, for they had eaten but little for several days, Thero 
was no food in the house, and it was too late to purchaso anything in 
the place, and all that I and my arricro could obtain was a cup of 
weak tea and a pieoo of dry bread from my saddle-bags, the only 
food of which we partook until the following night upon arriving in 
Huanoayo. 


On the noxt morning at daybreak, I shook the dust off my foot of 
Trenchaca. My road now lay along the bank of tho rapid river for some 
distance. Leaving that I crossed another high ridge and plateau, and at 
Bis descended into the large and fertile plains of Jauja, and slept in 

blo inn within the important city of Hnancayo, 13 

PRP ra my last stopping-place. This plain, throngh which runs 

the river Mantaro, or Janja, that I had been more or leas following, 

is one of the finest agricultural regions in Pera, and crops of every 

are produced. Not far away are extensive and valuable 
™Fmes of good coal, as well ax of copper and silver. 

eEeere to Jauja, my next Setar de tho road ia flat, 
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of “aguardiente,” or rum, and a great deal of drunkenness is encountered 
labourers. 


among the Indian 

On the morrow I began my last day's journey in th 
road Jeft the pleasant valley and wound up on to » 
Fourteon leagues lay between Jauja and my objective point, Oroya, the 
terminus of the famous Oroyn railway, where I should take the train 
for Lima. It isa remarkable thing that the inhabitants of Jauja and 
of the numerous towns of the valley have beon content to live through 
the many years since that railway was constructed wit 
attempt at a road for vehicles which would give them cheap and com- 
fortable communications therewith. The existing trail is simply a 
track over the limestone strata, where the wearied pack-trains stumble 
ceaselessly, in the same condition almost as when the Andes were 
upraised from chaos. However, this is now being remedied hy the 
construction of a branch railway from Oroya. 

‘The altitude of the latter place, where I arrived in the late after- 
noon, is 12,178 feet above sea-level, and the railway thenoe rises at the 
summit of the Andes to the west to 15,642 feet, the highest in the 
world, and dovbtless the only existing instance where the traveller is 
carried from the limit of the perpetual snow-cap to sea-level in a fow 
hours, Near Oroya groat activity is being displayed upon the Cerro 
de Pasco mines, which aro said to be the largest copper deposits in 
the world. 

‘The region which I traversed is but little known outside the country, 
It is embraced between the parallels of 11° and 14° 8, lat, and 77° 10! 
to 74° 45! meridians west of Greenwich. It is a region of great resources, 
and will undoubtedly be the scene of an early development, for the 
dawn of an era of progress is upon the old empire of the Incas, awaken- 
ing it from its years of stagnation, and giving it a place among the 
progressive nations of its hemisphere. 








RECENT CHANGES IN THE COURSE OF THE LOWER 
EUPHRATES. 
By H. W. CADOUX. 
In the various desoriptions which have been written during the last 
few years concerning the country which the so-called Baghdad or 


Persian Gulf railway is to pass through, there has been a somewhat 
marked absence of information about the country south of Baghdad 


which must be traversed by the railway to its ultimate destination on 


the Persian Gulf, The following notes of a journey made down the 
lower Enphrates from Baghdad in September, 1903, may therefore not 
be altogether devoid of interest. 


“Aad, 





PIG. 1.—KUPHKATES PLOWING BRTWEEX RASATIT-CATPRD HIEIA AT HALRBIVE 
(WALEncHn), 30 MILKS NORTH-WEST OF DRTR-RS-ZORM, LOOKING NORTH. 


of which are still utilized during flood-time. It is otherwise devoid 
of any spécial feature of geographical interest. 

This main road from Baghdad to the pilgrim shrines west of the 
Euphrates crosses the river by the bridge of boats at Musseyib, 
hundreds of pilgrims passing over tho rivor daily to Kerbela and 
Nejef. The river flows here in a broad placid stream 175 yards or 
so in width, with a maximum depth of 14 feet in the dry senson. 
Its banks are from 8 to 14 feet in height, composed of alluvial sand 
of varying degrees of fineness and with little or no cohesion. This 
lack of cohesion has doubtless had considerable influence in bringing 
about changes in tho lower parts of the river's course. Tho current 
during the dry season is abont 1500 yards per hour, and this increases 
to quite 4 miles per hour during flood-time, when the river, swollen 
hy the melting of the snows in the highlands of Turkey, rises to 
10 feet above the low-season level, 

A detailed account of the way in which the waters of the Euphrates 
have abandoned their original bed below Musseyib would be a long 
one, involving a goo deal of local history. Briefly, the causes 
contributing to this unfortunate oconrrence may be divided into 
those of a natural origin and those directly attributable to the hand 
of man. 

‘The chief natural canse has been the gradual heightening of the 
bed and banks of the river above the level of the surrounding country 
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by tho silt and sand brought down, especially in flood-time, From 
almost time immemorial tho waters of the Euphrates have escaped 
during the flood season to the lower country west of the river, forming 
large marshes, amongst others the Bahr Nejef. According to the un- 
varying acoount of natives who have visited tho Bubr Nejef in recent 
Years, a great part of it has dried up, and palm gardens are now planted 
in many places where its waters held sway. No doubt this is duo, in 
a, to better drainage by the Hindiye canal, and also by a 


on of marshes in a direction roughly parallel to the 
hich in flood-time thoy derive their waters, is a very 
ture in the country traversed by tho lower Tigris and 


have, in the main, kept to their present beds for a time 
long to allow the deposition of enough silt to raise them 

above the original plain through which they flowed. 
Dlow dealt at the lower Euphrates was the opaning of 
IE carded cohen toraie Getorm 
but always kept somewhere near Musseyib. Probably 
only an irrigation canal, it had attained a breadth of 
28 yd rent ou a to-day is some 200 yards broad in the 
place, ‘Tts courte being fairly straight and running along the 


xc, a penis AT MOUTH OF HINDIXx CANAL, 5 MILES BELOW 
LEFT, HIXDIYK; 70 THE BIGHT, RUPHRATES, LOOKING 
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FIG. 3.—-BED OF RUPHWATES AT SIAIEXAWLE, BELOW THI HARIAGI, 


ground wost of, and roughly parallel to, the Euphrates, the current of 
water is sufficient to not only keep tho bed clear of silt, but to despa 
it in places by scouring. 7 

Tn order to save the country lying along the lower Euphrates 
betwoon Mussoyib and Samawa from the destruction which threatens! 
it, the Turkish Government had a barrage built across the preset 
mouth of the Hindiye canal 54 miles below Musseyib. This raised 
the level of water in the Euphrates bed by 2 ‘metres, causing « third 
of the total stream to pass slowly along the original bed, the remaining 
two-thirds finding their way down the Hindiye canal and eventaally 
joining the Euphrates near the town of Samawa, 

Amongst the causes attributable to human agency, and leadia 
to the prosent disastrous condition of affaire, may be mentioned th=* 
irrigation methods adopted by the Arabs dwelling near the river from== 
Hilla downwards. Noted for their lawless character, they haw 
effectually resisted all attempts on the part of the Turkish Gover 
ment to regulate the use of the river for agricultural purposes, Be 
means of large canals, one of the most noted being the Daggara cana— 
below Hilla, the Arabs have for many years past led away @ very 
large proportion of the water to the low ground east of the Euphrates - 
Using « part of this water for their rice and grain-fields, they, with 
the improvidence which characterizes their daily life, allow a vast 
amount to rum away into the marshes. This lessening of water in 
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tmamelous of granite, quartz, mica-schist, and gociss, 
‘M. Foureau's investigations have shown him that the divide between the 
Atlantic and Moditerrancan drainage is along this plateau of Adrar, 


sharp outlines showing evidence of great erosion, 

‘The question of the drainage of Air is not yet completely worked out. Are its 
wadis all afluents of Tafasinset, the great artery of the Atlantic system? M. 
Foureau does not think this likely, but reserves opinion till further investigation 
made. It is always extremely difficult 10 trace out the coures of the 
they leave the mountains and open out on the plains, and this is 
ro in Air, and the present mission did not pursue these thalwegs far 
dccide their ultimate destination. With regard to the upper course of 
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Daveyrier—the first to map this region in any detail—as to the position 
largo branches which join at Assiu, taking thence a direction south- 
Having collected the drainage of the southera Sahara, tt is presum- 
this river, under the name of ‘Tamanghasset, passes west, north of Sokoto 
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four are left standing for longer or shorter 
according to the nature of the soil in the beds. ‘The people of the country 
the water rewaing sometimes for over 3 year, and that the supply 
id in these depressions is practically perennial, existing for three years 

But, as M. Fourenu says, these people are “ les rois de Yemphase"! 


Hi 


ia parts of Damergu with laterite, Such relief us does exixt consists 

lines of bills of granite and quartzite, as those which surround the town of 

jder. There ks little more diversity in the country passing from here to Chad, 
the only rock exposed amongst the sand belng laterite. Nearing the lake, the 
‘monotony Is broken by the two or three lines of woody hills which surround its 
‘margin beyond the reed belt, aud mark the outside limit of high water-level, M. 
Poureau does not consider that tho flactuations in the level of the lake are very 
Sreat, and estimates the extreme difference as 4 feet, while in many years Chad 
‘does not teach its highest tlood-level, and be has no doubt that, like the other 
| Sereat lakes of the world, it is passing through a period of retrogression owing to a 
Biminution in the general volume of rainfall, He finds no evidence to support the 
Sheory advanced by Nachtigal that Chad is sh towards the north and west ; 
Ess fact, M. Foureau travelled round the lake with the map wade by Barth fifty 
‘Dears ago in bis hand, and found every curve and bund of the shore-line exactly as 





























and seattered savages had 
another, ‘Till recently the Russians kept to the 
‘the vatives were left in possession of the waste reg 
mostly Russian, are to 

hunger have wip 


percentage composed mostly of 
With a view to bringing up to date our knowled 
distribution, a book by M. 8. Patkanov has 
Committee of the International Association for 
‘The author, who took part in the elaboration of tl 
utilized it for the purpose of elucidating 0 


and the Primorskaya province, ‘Tanguses are to be met 
numbers fn all parts of Eastern Siberia not claimed 


body occupies a broad semi-circular belt etretching | 
Okhotsk circle, and attaining its southern extension 
Amur provinces, In this immenge region there live, 
1897—which, however, omits threo small categorie 
31,376 are males. In the Transbaikal province there | 
inales, but in the Amur province and Sukhalin oaly 77 1 
males, A Tungus housebold averages 5S persons, 


AFRICA. 

The Turco-Egyptian Frontier—A parliamentary 
(CA, 3006) brings together the facts of importance relative 
frontier between Kgypt and Turkey, which earlier in the year 
situation between the latter and Great Britain. Of special 
of the past relations between Egypt and the Sinai peninsula, 
‘some obscurity. A despatch of Lord Cromer’s points out 
‘Ween in possession of the disputed territory for many cent 
point of the frontior on the Mediterranean has always been 
Rafeh, enst of Bl Arieh, which was mentioned as such by the. 
‘historian Abulfeda, though his definition of the rest of the 
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‘Semliki plains, with the Ruwenzori and 


i 


asone of the Guest districts for cultivation in orate, tf 

valley being especially adapted for tropical producte,* such as. wl 

climate of the Mboga bills seems more bracing than that of Rawenxeri. Ip the 
Semliki forest (which ix largely composed of Cynometra), the oil) of West 
Africa is found, and is said to be abundant in certain localities. B of 
this region are very destructive to forest land, as they are constantly new 


clearings. In the Bugoma forest of Unyoro the Cynometra Alecanedré is again 
abundant, and where this is the case there is little rubber. Further north, the 
Badongo forest is said to cover an area of 360 square miles. Tt is well 

The growth of trees is very dense, and it is certainly the miost valuable timber 
forest seen in the protectorate, the most important trees belonging to the mabugany 
order, Unyoro is regarded by Mr. Daweas offering groat possibilities for agricalture, 
wod as admirably adapted for cotton so far as the soil is concerned. The statement 
that plaintains furm the staple food of the people is etroneour. 

Economic Condition and Resources of Abyssinia—On the basis of first- 
hand observations made during # recent German embassy to Abyssinia, which 
resulted in the conclusion of a commercial treaty between Germany and Abyssinia, 
tho official Berichte aber Handel u, Industrie (vol. 9, No. 1) gives a well-digested 
and all-round appreciation of the actual economic condition and resources of the 
lund. It comprebeads an account of such economle factors as soil, climate, popu- 
lation, language, braoches of industry, communications with and within the 
country, waterways, caravan freights, custome, post, currency, bank, exports, and 
imports, A sketch-map is appended. Of excellent natural resources, Abyssinia 
is aa yot vory imperfectly developed. Exceeding in area the German Empire, it 
has a population of but 9 to 1L millions at the most, Almost everywhere is a 
good layer of hamus, and regulac rains supply needed moisture, But by regular 
burning in the dry season, natural forest and grassy steppe-lands are belng con 
verted into desert. Of an average elevation of 6500 to 8000 feet, Abyssinia grows 
harley to a height of 10,000 feet. ‘The lowlying lands (Kola), now mostly desert, 
are still in large part capable of cultivation if irrigated. here lz, however, no 
provision for saving the water even at the most frequented wells. In almost all 
parts of the plateau there is a uniformly excellent climate, fresh mountain ain, 
constantly cool nights, and no malaria, such as render residence under normal 
conditions possible to any European nation, What might be made of Abyssinia 
at large is exampled in the present comparatively very flourishing colony of 
Eritrea. Besides the native population—Abyesinians proper, Semitic; Hamitic 
Gallus and Somalis; Negroes (Shankle) in south-west; and Falasha (Jews)— 
ther arc in Abyesinia Indians, Arabs, Greeks, and Armenians, as also m few 
Europeans in Adis Abeba and Harmar, Except Harrar, of Arabie origin, there are 


* Mr. Dawe says “extra-troptcal,” but as he elsowhere contrasts this term with 
“sabtropical” aud “temperate,” its use would seem to bo un error, 
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priles but only collections of straw-thatched bute, with no connecting 
strocts nor sbops, ‘Trade is confined to weekly markets. The Saturday market 
of Adis Abeba is thronged by 30,000 at co! But outside the mart 
there in not a shop, and o8 other days than Saturdays the 
‘With ita exuberant meadows and excellent climate, Abyseinia lends eh to 
which is the most general industry, flesh being the main food, and 
little az is tho care bestowed on them, you mest many strikingly fine cattle. 
Sheep and goats are everywhere. The land is capable of producing endless 
wealth of wool, but tho actual stock of sheep and goats is very inferior, Next 
to catile-rearing comes agriculture, In the higher regions the soil is of extra- 
ordinary fertility, ylelding, in parts, a treble harvest yewly. But agriculture fe 
im the most primitive stage imagivable, There is very little terrce-building or 
irrigation, and implomonts in some places are only of wood or stone. Abysainin 
is one of the Arcadian Janda that may still claim immunity from over-specialization 
of industry. It bas no millers, for its corn is ground between stones at home; no 
bakers, for its bread is baked at home; no weavers, for its cotton cloth is woren 
at home; no tailors, for its scanty wardrobe is pieced together at home; no shoe- 
makers, for its people go barefoot ; no amiths, for its horses go unshod. 
Homadism in Algeria.—An article in the Avnales de Géographie (15th 
ol ‘No. 80), by MM. Angustin Bernard and N. Lacroix, setting forth the history 
snd present position of nomadikm in Algeria, suppli¢s incidentally a useful contribu- 
tion to the general question of the relations between nomadic and settled life A 
grt of the native population of Barbary has'always ledia pastoral life. During the 
three centuries of Roman dominion nomadism had to yield ground in favour of 
agriculture, But from the fifth century the natives returned to theit ancient con- 
ditkon. Anareby and war loosened from the soll the population imperfeetly attached. 
to it in the preceding period. The devastation was intensified when in the cleventh 
cotury the Arabs, like a cloud of locnsta, swooped on North Africa. Their sheep, 
camels, and goats ate up the country. ‘Tho “lurks aggravated the mischief. 
Altogether there have always existed in North Africa both nomadic and settled 
qopulations, because there aro regions there lending themselves, some to settled, 
memo to nomadic life, Bat at the jonction of the two zones districts havo vacillated 
between the two forms. Whether a particular region will be nomadic or settled is 
iy affair of climate influenced by history. Since 1830 deforestation has advanced 
More rapidly than ever, and that in regions such as the littoral belt of the cork tree 
in Constantine department, most favourable to the growth of trees. Forest gives 
Way to underwood, underwood to grass, grass to bare poll. French domination has 
Penctrated to the wooded rozions, whither colonization and their habits have driven 
the natives: Access to the forest is for cattle at certain places and periods a 
‘Puestion of life, a8 for the forest itself it is often a question of death, The article 
Prroceods to treat of the mutual adjustment of forest and pasture, showing how, ax 
Bie settled natives recede before civilization from the better to the inferior lands, 
Phke area of cultare extends, and next of the mutual adjustment of tillage ond 
‘Bastar, a protilom which awaits the conclosion of an official inquiry, the results of 
We hich will be sanmed upin a map of the pastumges. It also discusses the dis- 
DPeihution of ox, camel, and sheep; the amelioration of pasture lands by irrigation ; 
SSrowing restriction of the area of pasture; the economic value of nomadism, and 
‘ther similar questions, 
AMERICA, 


Indian Affairs in Canada—Tho Annual Report on Trdian Affaire in 
‘Gaaaila for year ending Tune 30, 1905, which hnlkeas a Blue Book of 452 pages 
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wanted, however, i# the conncotion of its tram syatem with that at the other end of 
the estate. An interesting experisnent in the reclamation of const swamp-land has 
lately boon made, the great difficulty being the washing of the salt out of the soil, 
‘From Ba the governor rede up by the excellent bridle-path to Nadarivata (which, it 
is hoped to develop as a sanatorium), through some of the finest mountain scenery, 

Sir Everard expresses the hope that this track may petra 
made passable at least for bullock-waggons, 


Cold Water on the West Const of the United States —The west coast of 
the United States, like many other continental coast-lines, especially on the west 
fide, is marked by the belt of abnormally cold water lying along it, and usually 
explained (as, eg. by Mr. JY. Buchanan, in Proc. #.G.8., December, 1886) as due 
to upwelling of cold water from the deptha when the surface water is blown away: 
from the coast by offshore winds, Mr. R, S. Holway has lately examined the 
articular case referred to in the University of California Publications, Geology, 
vol. 4, No. 13, 1905, and comes to the conclusion that the above explanation is 
incorrect in this instance, Previous authorities hawe, he says, been mistaken, 
beth in extending the cold-water belt southward to the coast of Lower California, 
and in suppesing that trade winds blowing off-shore are associated with the 
ccenrrence of the gid cold water. He points out that the pilot charts show, ab 
all seasons of the year, a belt of north-west winds between the southern California 
coast and the trade winds, and that Just where the latter are nearest to the coast is 
the very locality that fails to show a definite belt of cold coast-water. Tn order to 
arrive at a possible explanation, he examines the general temperature conditions of 
the north-eastern Pacific, laying stress on the fact that the coldest bottom water, as 
tapped by Sir John Murray, occurs, not at the greatest depths, but om thé con- 
tinental slope, This would be intelligible on the supposition (which he allows to be 
at present unsupported by sufficient evidence, but which it may be permissible to 
take aa a working hypothesis) that the general surface drift of this part of the 
eran also extends to great depths, The distribution of the cold bottom-water 
shows a close agesement with tie direction of such surface drifts, while the fact 
that the coldest water of all is found off the coast between Capes Blanco and 
Mendocino is explained, an the above hypothesis, by the submarine contours, which 

show that a great submarine valley heads just under Cape Blanco, and opens broadly 
Mat to the northward and westward. ‘The writer thinks that other points in the 
distribution of the North Pacific fit in with the idea that the drifts are 
Senerally continued from the surface to great depths, He shows that the isotherms 
& depths of 400 and 700 metres, so far As they can be drawn from available data, 
Sve an indication of a south-east flowing portion of the cold Kamchatka current 
Which bas underran the warm Japan stream, and thinks that to this may be due 
he large ares of cold bottom wator in the south-central portion of the North Pacific. 
‘are, of cours, at present mere suggestions, but they are of interest as pointing 
Sait important lines of inquiry in connection with oceanle cleeulation, 
Prof. W. Liska on the Earth's Interior—Prof. W. Laska, of Lemberg 
Referee of the Seismological Commission of the Imperial Academy of 
Sciences in Vienna, has put forward some considerations on the constitution of the 
‘Blarth’s interior, which are sli the more interesting inasmuch as they deal with a 
subject of which there is. yet but little definitely known, He takes his point of 
‘loparture from the investizations of Emil Wiechert (Géttingen) and Dr. J. Milne. 
Booth assume a bipartite interior, and differ only in the mutnal relation assigned by 
‘Eben to tho two parts crust and core. More particularly in his method of treatment 





ofthe asin conctsione he arrive ate tat tho ditibatinal Yoo 
selainic waves increases rapidly in proximity to the Earth's rfuce, bu 
towards the centre of the Earth. Another, drawn from 
of the waves, is that the Karth cannot consist of an 
core and a crust likewise in itself almost homogencous, ie. that the Earth carmot 
be of bipartite structure, ‘The Karth's interior, om the contrary, is in all. proba- 
Dility to be corfceived as displaying, in its successive layers, a 
of transition, On the basis of accessory assumptions, he now Jays 
respecting the Jaw of such continuity. Once suficient data in the way of seismic 
observations have been accumulated, the necuracy of these formulm will be tested. 
‘With the attainment of positive results, it would be demonstrated that for geophysics 
stismology may have an importance corresponding to that of spectral analysia for 
astronomy. It might then at last be possible to construct a physical scheme of 
the Earth's interior, 

: 


The Botany of the British Empire.—Tboxe not behind the scenes hanily, 
.perhaps, recognize the amount of painstaking work which has been devoted in an 
* uncetentatious way to improving our knowledge of the botany and vegetable resources: 
of the various colonies and dependencies which form the British Empire. The 
work, which throughout has received the energetic aupport of the authorities nt 
Kew, from the time of Sir William Hooker onwards, has been in progress for over 


half'n century, and although made up of separate undertakings not immediately 
connected with each other, the whole has been carried out so far on a consistent 
plan’ that it virtually constitutes a botanical survey of the empire, the gaps in 
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Changes By Sir Normon Lockyer, xan., ote, and William J. S Lockyer, rip, 
With Diagrams. 


ASIA. 
Marne and Tibet. 
tin and Kham, Works of the Expedition of the Imperial Russian Geo- 
phical Society during 1899-1901, under the dircetion of P. K. Kozloff. Vol. 1. 
fin ttussian.} St. Petersburg, 1805-6. Size 12% 9, Pex. and TOA. spe cnet 
Yates, Kevernted by the Imperial Russian Geographical Bociety. (To bo owed. J 
Bundachan G, 28 (1906) ; 244-259, ‘Weinberg. 
s in atatintincher und ethnischer Bezichung, Von 


1904-1905 (1905): 77-127. Bjorkan. 
jerkan, With Ilustrations, 


foment (190%): 188-142, 
. Stewart Macalister, 
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AFRICA. 
Beovari, 
iptores occidentales inoditi # sweulo xvi. ad xix. eurante 
and P. Petri Pace SI. 


1G, da Ladeh, 1905, 1006. Moot x Bons (wok 
ie x . 
iv-and 586, Las ) 


inted for the first time (cf. xeview of the intraluclory 


Lexgsasion Colonie Congo fruaix Par F-Rouget, Avec une Intrwction 
ou r oe tie 
rn ‘Gentil, of use Lettro-Preface de A. Duebéoo, "Soe adn, Paris: E, Larose, 
Bize 10 x 6h, pp. viii and 942, Maps and Minatrations. Price Ss. Od. 
oe eiecalis Sesaend of Hrench Conge ane Mls’ people, ‘nail of the adenialotentive 
North-West Afrios, Ia @., B.S.G. Paris 18 (1906); 148-149, ‘Arnaud, 
‘Chassenrs ot pécheurs du Tagant ot du Hodh. Par Robert Arnaud, 


‘Sahara. - CB, 142 (1906): 241-243, 590-531, Chudean. 
Noavelles observations sur la géologie du Sahara, D'Lférouane & Zinder, Notes 
de Rend Chudeau, 


‘Noticed in the May number (p. 506). 

South Africa. 1, Geol, 8, South Africn 8 (1905): 110-184. Harger. 
‘The Diamood Pipes und Fisgures of South Africa. By H. 8. Hasgoe, 

South Afciea—Boors. ev. Frangaive 31 (1908): 149-161. Demanehe. 
Ta formation de In nation Boor. Par G. Demuncho, With Mape. 

South and East Africs, — 
The Africa Pilot. Part 111. South and Kast Cousts of Africa from the Cape of 
Gord Hope oes Ant (Cape Guardaf) acing the Gao, Tina 

conn c Igernon F. loriey. Seventh edition. 
Jaton: MWD Potten, 1905. Kiso 0} x G, pp. Xavi. aml G2 Index-charts 
Spanish Colonies, Questions Dipl 22 (1906); 198-205. 
Lee colonive espagnotes du golfe de Guinée. Par H. Lorin. With Map, 

‘Weat Africa. Delevoye, 
nigne de Vainsenu Volevoye, Seoul do Ip Mision Leute (105-108. Eu 
Afrique Centrale (Nigar Henoas had, Lettre-Préface de M. ‘Lucien 
Hubert, Paris: 1 dic, 1906. Sizo 7 x 9, pp. will. aud 276. Map ‘and 

Hiustritiona. Price 3.30 fr. 


‘West Africa. Gruvel and Bouyat. 
Les Péehories de la Coto cocidentale d'Afrique. Pur A. Gruvel et A, Bouyat, 
a as Chailamel, 1906, Size 10 x 64, pp. 280. Mays and Tiluetrations. 

West Africn—Historioal. Machat, 
Documents sur tex établimements Frangais de l'Afrique occidentale au XVIUe 

eae 8: Machat, Paris: A. Challamol, 1006. Size 10 x 6h, pp. 140. Map. 


NORTH AMERICA. 
Muller, 
yun Columbus. Bon Reisverbant door Dr. HP. N. Mutter, 
Ervou ¥. Bob, 1905, Size 10 x 6}, pp. x. und SOL, Tilustrations. 
the Author. 
vo of an extensive journey through North and Central Amorica, including 
‘Weat Ladies. 
Schmitt, 
is do Vile ’Antionsti (Golfo Salub-Lanrent). Par Jowph Schmitt 
Hermann, 1904. Size 10 x 63, pp. vi and 370. Maps anc Iilustrations, 


A systematic account of the island, its climate and natural history. 
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By J. A. Flemer, Now York: J. Wiley & Sone: London: Chayoan & 
1906." Sie 9} x 6, pp. xx. and 438, Plates. Ql. net Presunded by Messrs, 
Chapman & Halt, Tito be reviewed. } 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Oceanography. Herwig. 
= Doutschlands wo der Intornationslen Mooresforschaung. Lf 
Dew terwie Berli oie al 1 ee & pp. vi and 192, Charts 

x ims * & pp. vi a 
and Presented by the Dentechen Wierenscha/tlichen Konunteston fir de 
iunale Meeresforechung. 

‘Oceanography —Current-moter. Wit 

Consett Perm. Int. Explor. Mer, Publ. Circonstance, No. 30 (1905): pp. 8 
Korse wines ra rogistricronden Strommossers. Von Rolf J. 


Oesanography-Ourrents Nanven and Ekman. 
Tut. ‘oot Baek Publ, Circonstance, No. 34 (1908): pp. 42. 


ree ‘Nansen. Me and yelovity of Currents in 
[Uwstrations. 


Dev. Wi 
Witian Appoudis by Drv. Waitt Gkmad, Wah 


teil lsting OR, 142 (1006): 245-246, Thoulet aad Chevallier. 
Sur Ja circulation oedanique, Note de MM. Thoulet ot Obevallier, 


Ooengranty Methods. Kofold. 
Peru, Int, Bnplor. Mer, Publ. Circonstanea, No. 52 (1905): pp. 10. 


Charles Atwood Kofold, A solf-closing Water Bucket for Mankton Inveatigations, 
With Murtrations 

Ocoanography—Tidos. BL. Muse Ooeunoy, de Monaco, No, 68 (1906): pp. 20. Borget, 
ours d'Ooéanographio fondé Parle par 8 & 8. lo Prince de Monaco; 2° Année. 

Les Marées, Par A. Berget. With Diagrame, 

Soils. Ramann. 
Bodenkunde. Yon E, Bamann, Zweite Aufl, Borlin; J, Springer, 1905. 

Size 9} x Oh, pp. xii. pony Price 98, 

a Knobel, 


Kohlenkunds mit Borcatshtiguny der Karstphénomene, Von Dr. Walther vou 
Knobel, (Der Wieemehaft, Heft 19.) Brnnschweig  F. Viewes w. Soln, 1906, 
Size 9 x 6, pp, xwi. and 222. Tituinaniones Price Se Od. 
‘A syatematic text-book of spelcology. 

Voloanoes. Verh. (5 Doutech, Geographentages Danzig (1:05); 195-150. Briederichson, 
‘Dr, Moritz Alphons Stibela Verdienste um div moderne Valkanologie. Vou 
Dr Max Friederishson, 


Be eed Perm. Int. Beplor. Mer, Publ, Circonstance, No, 28 (1908): pp. 34 


Bericht ber dio dAsatalten sur Verochrang des Lachses und der Mecrforelton 
in den Fliissen der Ostseo . . . bearbeitot yon Dr. Fil. Trybom, 


ANTHEOPOGEOGRAPHY AND HISTORICAL GEOGRAPHY, 
Aanthropogeography, Beclus, 
Blisée Reclus. Ti’ Homme ot ta Terre, Tome 1, Les Primitifa, Histoire Ancicune. 
oi Milieux tolluriques, Travail, Peuples attardé,” Familles, Classos, 
ity piling do Vista, Trani, Cancasic, Totamio, Paris ;' Librairio 
fe dated), Bix 114 x 8, pp, tvinnd S80. Maps and Auatrations. 
Pasteye Pretevted by M. Poul Reclus, (To be reviewed] 
at. Pradhomme, 
, Cultare, Industrie et Commerce dans les pr ux pays de production 
Haile, Fitiro de Coco ot dérivés divers. Par E, Prudhomme, Paris: A. 
il, 1906, Size 10 x 6}, pp. 492, Illustrations. Price Ue, Gl. 
‘ieal—Early Travels. Purchas. 
Hakduytus Posthumus, or Parchas His Pilgrimes. By Saiuel Parchas, un. Vols, 
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13 and 14. Glasgow: J. MacLehose & Sons, 1906. Size 9 x 6, pp. (vol. 18) xz. 
und 560; (vol. 14) xx. and 592. Facsimile Maps. 
‘These volumes embraco the conclusion of the carly English and Dutch voyuges to 
the north, and the beginning of the American section. 
Historical—Meps. Riv. G. Ialiana 18 (1905) : 585-601. ‘Marinelli. 
Esome di sei curte uautiche dei secoli XVI. o XVIL. Appunti di Olinto Marinelli. 


Discusses the sources and relationships of vix Italian maps of the Mediterranean, 
or parte of it, with dates between 1556 aud 1615. 


‘Historical—Sakas. J.R. Asiatic 8, (1906) : 460-464, ‘Thomas. 
Sakastana, By F, W. Thomas, 
Supplementary notes (ef. May number, p. 522). 
Hinorical—Vinland Voyages. Wisleen. 
Norske Aurboy 16, 1904-1905 (1905): 1-41. 
Nordwend og Skrwlinger in Vinland. At Professor Dr. Yngvar Nieleen. 

History of Geography. Lefrane. 
Les Navigations de Pantagruel. Etude sur le Géographie Rabeluisienue. Par 
Abel Lefranc, Puriy: H. Leclere, 1905. Size 10 x 6h, pp. 384. Facaimile Maps 
and Illustrations. Price 9+. 

Interesting as throwing light on tho geographical knowledge of the time of Rabelais 
und the actual sources from which he drew his descriptions. 


History of Geography. G.Z, 12 (1906): 20-87. Berger. 
Die Lehro von der Kugelgestalt der Erde im Altertum. Vortrag, gehalten im 
Vercin fir Erdkunde in Haile, vou Hugo Borger. 


History of Geography. aE. 
Sociedade de Gvographia de Lisboa, Algumus Curtas ineditas do Visconde de 
Santarem, com uma introducgdo uv nots por Vicente Almeida d’Ega. Lisboa, 
1906. Size 10 x Gj. 

Religions—Historical. ‘Magnagii. 

Riv. Gi. Italiana 12 (1905): 257-2006, 360-375, 464-475, 528-530, 
Lu Statiatica delle Religioni ai primi del Secolu XVIL secondo Giovanni Botero, 
di Alberto Mugnaghi. 























BIOGRAPHY. 


Ferrari. Hic. G. Huliana 12 (1905); 329 389, 450-463. Almagii. 
Le vpinioni ¢ le conoscenze geogruticho di Antonio de Ferraris. Memoria di 
Roberto Almagis. 

Antoniv Ferrari, vurmamed Galuteo, lived in tho latter bulf of the fifteenth and 
carly part of the sixtecnth century, aud among his various writings paid some attention 
to geography and map-muking. 








Gordon. Gordon. 
A Varied Life. A Record of Military aud Civil Service, of Sport and of Travel in 
India, Ceutral Asia, and Versiu, 1849-1902. By Goncral Sir Thomas Edward 
Gordon, k.cx, ele, “Loudon: John Murray, 1906. Size 9 x 6, pp. xvi. and 358 
Altustrations. "Price 150, net, Presented by the Publisher. [To be reviewed.] 

Reclus. G.Z, 12 (1906): 65-79. Girardin and Bronbes. 
Elixéo Reelus’ Leben und Wirken (1830-1905). Von Paul Girardin und Joan 
Bruuhes. 

Richthofen, G.Z,12.(1906): 1-11. Hettuer. 
Ferdinand von Richthofons Bedoutung fiir die Gicographic. Vou Alfred Hettuer. 
Bichthofen, Riv, (i. Italiana 12 (1905): 577-584. Pores. 

Ferdinando von Richthofen c la sua opera scivutitics. Nota del Prof. Filippo Porens. 

‘Wissmana. GZ. 12 (1908): 12-20. Kirehhof. 

Hormonn y. Wissmann zum Gedichtnis. Von Alfred Kirebhoff. 








Catalogue of Solentifle Litorature. Fourth Annual Teme. H. 
=e rr astoon os Bone, 1908. ‘Size $4 x 53, pp. vill. and 250, 


‘British Expire. BR. Engineers J, 3 (1906): 319-388, Maguire, 
‘The Frontiers of the British Empire. By Dr, ‘I’. Miller Maguire. With Mape. 


Empire, Kew B. (1905): 0-48. — 
Botanical Survey of tho Empire, 
Sketehes the work dono during the last half-contury (cf. amie, p. 296). 
Catalogue of Maps, ([Soulsby,. 
British Musou. of Maps. Actessiona, Part xxxix. March, 1906. 
1 Printed by Wil Glowos & Sons, 1908, Sizo 11) x 9, pp. 274. Pree 
telly he Supernentinto he let elmore . 
re Tt is not frm guide to fecost iaape, but gives tho tithes of all mops 
to the national collection. 


Felstei School Scientide Society (founded 1877) for the year 1905. 
Batis Oot, tao Site 3h x Shepp. 18. xg a”) 7 
‘The eoofoty includes a geographical section, 
SG. 5 (1906): 161-175, 


‘Ratzel and Helmolt, 
Kleine Schriften von Friedrich Ratzol, Ausgewihlt und herauagogebon durch 
Hans Holmolt, Mit ciner Bi you Viktor Hantzsch, 2 vola., Milnchon 
a FA 7, pp. (vol. 1) xxxvi. and 580; (vol. 


Bees sa chctok aes cad aoc fovea vasinty of scalioocd sommmnn son ot 
generally accessible. 

Society. oop Be Fae 435-459, Abbate and Zeki, 
Contosaire de Mobamed Ali rentitme anniversaire de la fondation de ls 
Sockété de Géographie. Par Dr ‘Ablbate Pacha ot Zed Bey. With Portrait, 

"Phe “ Round the World” Series, Our Planot. London; T. C. & B. ©. Jack, [wot 
‘Sizo 74x 5, pp. 258. Maps and Mlustrations. Price 1s. 6d. Preeented 
by the Publishers, 


‘This volume treats of the Earth in rolation to other heavenly bodies, and of th 
‘Droador distributions on its surface, a ne . 


NEW MAPS. 
By E. 4. REEVES, Mop Curator, R.G.8. 
RBUROPE, 
Ordnance Survey. 
ities: the Director- 
eee Bonar tan ly 1 to Sl, 1906, 
2 miles to 1 insh — 
Broth eel Printed in colours, folded in cover or flat in sheets, 5, 5, 6, 7. 
on paper, Le, 64. ; mounted on linen, 2¢, ; mounted én sections, 2¢. 62. each, 
No, I1,.—Serreuvee, 1906.) x 








ict Outtack, 1! Lower 
Patna, additiona to 1906.—Purt of Eastern 
miles. District 1 
District Kolaba, 1 . Bront 
District Kohat, 1906.—United Provinces of Agra and Oudly, 
Distriota: Hardoi, additions to 1905; Mecrat, 1906; Partab- 
Provinces, 1 inch to 12 miles. Distriot Balaghat, 


| 


Staten of mar, 

of districts Nadia, Jossore, Khulna, and 

Eastorn Bonyal and Assam Survey, 1 inch 
‘intriots East 














ition), parts trict in and Myaun; 
1889-92, 1905; 211 (Second Edition), parta of districts 'T! 








Moisel, 

ari von Lai-Niclim bia Kusseri-FYt, 

1. Seale 1: SE 

Schulsgebicten, Band XIX., Karte 2. 


i 


xix, Meg “B, & Mittler & 


i 
t 


AMERICA. 
it of the Interior, Ottawa, 
map of Canada. Sealo 1: Nd i onde Sheets; 
Ap il 17,1906; 22, Dufferin, revieed to April 26, 
1906; '816, Vermilion rovisod to May 18, 
otal Tepograpbieal Surveys Branch, 


vB. Survoy. 
inited States, Spa 125,000 or 1 inch to 1-9 stat. mile, 
Dakota—I ane, 


Ly 


i 


the Tater 
U8. Geological 


AUSTEALIA. 


‘South Wales. Dopartment of Lands, Sydney, 
1 a thanks, igdnays Dopasissent of Tandy 1003, Presented by 
LS ol 
the Under Bectetary for Lands New Bout Walan, bi! 
‘New South Wales, Department of Lands, Sydnoy. 
map of Samer oa ‘Wales, showing boundaries of whoat districts, with 
‘yield. per acre in such districts for the ten 


for and average 
March 31, 1904. Beale 1:1 01h700 or 1 ich to 16 wat, alles 4 
¥ i of Lands, 1005." Price 10. Presented by the Under- 


Dopartment of Lands, Sydney. 
el deiseys Dencetneat ot Lowder 150% gre : 683,600 or 1 inch to 
it of Lands, 1906. Presented by the Under- 
Now South Wales 


‘Department of Lands, Sydney. 
ot S600 crt ech 0 lat mie rien Department of Lams 
Bt or D m™ e ont of 
Presented by the Under-Secretary for Lor ude Now 8 South Wales, 








“Wortern Australia, Dept. of Lands and Sarvey . 
ap ae Seale’ 1 1,801,008" or 1. foali 61551 le 
4 Perth: Department of Lands Surroys, 1906, Oe 


. Surveyor-General of Western Australia. 


POLAR REGIONS. P 
Kort over Grénland udgivet af Commissionen for Ledelson af de one 
geographiske Undersigeleer { Grinland. Scale 1: Estee cps 
miles, 4 shects. Copenhagen: for A ghd 
Fengraphiake Undervpgelacr { Grgnland, 1906 Presented by the Danish Surcey 


‘This is the best general of Greenland that bas hitherto been published This 
aa. neg nl ‘shows the reeulis of all 2ocoat i ; 


Et 


‘Karta fi 
+: 500,000.—Karta dfver Filand, Scale 1; 100,000, Stockholm : 
tabons. Presented by Dr. A. G. Nathoret, * 


ee ee th Toto nek of thee plaviag veel 2 taretic, and the: 
forwa; 10 conn) 10 6x} nl 
ana syeclal shart ant! plans, aa shown By tip above, 


GENERAL. 
‘World. Bartholomew. 
Atlas of the World's Commerce. A new scries of maps, with descriptive text and 
commercial condi and. 


the Edinburgh Geogmphical Institute, and edited by J. G, Bartholomew, ¥.ex, 
Cet seta tech Prevented by the Pu 


World. 
Philips! Model Duplex Maps, Nos.: 2, Asia; 4, Australasia; 6, South America ; 
7, Britioh Talew: 8, England and Walew? 9, Scotland: 10, Trelan j My the Indian 
Empire. London: George Philip & Son, Ltd.- Price 1d. net. each. 
the Publisher. 


Each of the above conalats of two maps in one cover, one coloured to show 
boundaries, and the other representing the relief as it would appear in the 

ofa model with a greatly exaggerated vertical scale, The idea seems good, 
exaggerntion of the vertical scale is far too great, 4 


i i) 


Sun 


y. Quarto Edition. Fifty coloured 
ith latitudes and aoe Sixth 
Price 950. Presented by the Publisher. 


oe 
H 


say 


I 


harbonr and approach. de. 
jade rivera. Se. 
ae harbour, 
West Indies; Plane in Aruba, Buea-Ayre, and Little Carnpoa, 
240)“ Ornogesiadt to North point, Little Curagoa, Paarden bay, 
527] Kralendyk roed. 2. 


"62 p 
‘3498 m = O49 Bay of Bonyal :—Cox's Bazar to Mayu river. 3s. 
200m =1195 Adriatic oomst of Italy from Ortona to the river Po. Now 
jlans:—Rimini entrance, Pesaro, 
23m = 60 ish Columbia, Plang on the cast coast of Vancouver ialand. 
Plan added :—Chomainus bay. 
.. Tokyo to Sendai tay. Plon added :—Onahama wan, 
\ustralia, east coast. Plan added :—Port Kembla, 


Charts Cancelled, 
‘Cancelled by No. 
German; iter chart. 
Jadorivers.| Elbe, Weser, and Jado rivers . . . . 1873 
Plan of low plan. 
= harbour on thit’” Orangestadt to North point on new chart a72 
‘SITL_ Central America. Colon|New chart. 
ot Navy bay. Oolon harbour 


Charts that have received Important Corrections. 


Ne. 2045, Englund, oath const :—~Owers to Christchurch with Spithead and the 
Inle of Wight. 1887, Germany :—Eider river to Blaavand point, 2900, France, 
coast: —Le Hayro and entrance to the Seine, 1306, South America, Magellan 
it—Plang in Bartara channel and Magdalen sound. 1873, South’ America, 
mit :—Tierra de Fuego, south-eastern part, 8327, Mexico, south-west 

San Lens to San Di fornia, 





The ve,’ 
‘while you wait, Dharwar bazaar. 
Sevan photograph of the El hant Keddah, ged for the Prince of Ws 
LJ i, arrany 18 
Mysore, in ‘obs » 1906, taken by Mosare, Barton, Son & Co, 
‘sented by the Right Hon. Lord Ourson of Kellleston, G.0.8.1,, G.O.LE. 
An interesting series of platinotypes, of different sizos, ‘The titles are as follo 
1) Elephants in the outer stockade, the beginning of the drive; 2 
s the Keddah from the outer stockade; (3) “the Koomtlog 
fnnor, stockade; (4) The koomkies ing troublesome cow; (5) A capta 
t being to water; (6) Tying up a big tusker; (7) The tusker bo 
und secured to a post, 


‘Vegetation Types. Karsten and 
tationsbilder herwusgegeben von Dr. G. Karston und Dr, H. 8 
Dritte Rethe, Heft 7 u. 8. - Vegotationstypen von der Insel Koh Chang ima 
busen yon Siam. Von Dr, Joha. Schmidt. Vierte Rethe, Heft 1. Ameisenpfle 
des Amazonasgobiotes, Von KE. Ule. Jona: Gustay Fischer, 1908, Price 
marks each part. 


N.B.—It would greatly add to the value of the collection of P 
graphs which has been established in the Map Room, if all the 
of the Bocioty who have taken photographs during their travels, 
forward copies of them to the Mup Curator, by whom they 
acknowledged. Should the donor have purchased the photog 
will be useful for reference if the name of the photographer 
address are given. 


‘ al 





SEISTAN, 


M? MAHON, 
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THE INDIAN OCEAN, 
susancey pre shoul be ieee EEE Z 


another by wide tracts of sea, If they be axsu 
owe their existence to a slow, long-continued 
which, when Ne peste oe 0 






between the individual reefs which now exist. 
that for some reason the life which forms coral 


of isolated mounds of approximately the same 
now occupy. Such a view is, of course, possible, 
hoeot with difficulties, and cannot bo supported by 


















regions. 

‘Tho difficulties, indeod, in respoct to the presen 
coral reefa would appear to be such that we are 
the possibility of subsidence being the main cause 
of our former isthmus or chain of : 
view the aroa to,the north of the Seychelles, that 
‘has been covered by water since the Lower 
and was for part of this time in free commu 
by a much enlarged Mediterranean. That great 
Africa and Australia, up into the Bay of Bengal, has also, 
bability, existed since the same period. It can scarcely 
that the subsidence was purely local along the ridge d 
xcas, the line not being one of weakness, or of any ¥o 
far as we know, and on neither side of it is any trace 
of any such subsidence, Again, we find elevations ‘ 
and Eocene rocks on the coast of Madagascar, South Africa, 
as well as rocks of still Iater periods. This fact, to; 1 
existence of deep water (2000 fathoms) round the north 
Madagascar and round South India without any marked 
the land-slope to its depth, points to the subsidence havis 
been local, and having ceased to operate peculiarly | 
either ond. 

Granting, then, our premises of the land connection up te | 
Eocene between India and Madagascar by a relatively narro 
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or a chain of Jarge islands with narrow straits between, what is the 
cause of the disappearance of the then existing land, if it be not due to 
a subsidence of the sea bottom? As far as wo know the facts, as far as 
we know the marino doposits, wo must remember that throughout the 
Eocene, and part, if not all, of the Miocene, there was continuous sea 
extending to our ridge from Panama, which not improbably did not 
exist as an isthmus in the Hocene, when there would have been a free 
connection with the Pacific. On the other side, again, thero was open 
wea even to South America, both by the south of Australia and New 
Zealand, and across the Malay archipelago, Indeed, save for our 
isthmus, and for part of the time that of Panama, there would have 


¢ 


sre 
apn, a Ocean 
¥ 


Antarctic «Ocean 
JAPTAUSUTION OF LAND AND WATKK IN THE JURASSIC PERIOD (AFTER NEUMAYES). 


Geen a practically continuous water-connection around the whole 
world. 
‘The tides at the present day are admittedly of comparatively small 
importance, since they are broken up by the three lands of America, 
Africa, and Malaysia; but with open sea more or leas round or near the 
equator, they must have had extraordinary force. Indeed, with such 
tides it is doubtful whether any coral island, like to those of the present 
day, could have existed, while navigation across the equator might have 
‘been quite impossible except by a favoured coast-ronte. Yet, from the 
analogy of the existing lands, particularly of the East Indies, we can 
perhaps get, especially when our isthmus gave place to a series of 
‘soparate Iand-massos, some clue as to the probable effects of these great 
tides, sweeping across more than half tho world, to be resolved into 
currents through straits or over ridges. 

The Siboga Expedition through the Hast Indies was primarily not 
‘an bydrographical expedition, but there were expert surveyors on 





Deuce ie el 
between Bali and Lombok, eto. Considering 
the Siboga and accumulated by geologists and 
East Indian archipelago, there seems to be a 
soparation of the islands, partioularly of the lin 
or Timor Laut, having boon ocoasioned, not by: | ubsi 
marine actions in progross sinco the Pliocana peri da | 
result should be analogous to the present 
Madagascar ridge, but, the Malay connection bei 
open to the full forces of the tides, the effects wo 

We may also draw attention to the existence 
the Atlantic lying more or loss parallel to the d 
a fact surely worthy of consideration io ref 
ppeetont/| aA fe, the ath AEA oe 
and markedly current-awept, “In are s 
islands, which are separated by channels ha 
depth of 1200 fathoms or more, the crests of 
bare of sediment, and are hard rock, genorally ¢ 


© Tn this oonncetion seo in tha Siboga Rej : 
PExpedition,’ by Max Weber, pp. 14-20, 52-83, 62, ion, 
Results of the Siboga Expedition, by Commander G. : 
Soundings,” partioularly pp. 85-86, and “ Remarks on Currents,” pp. 6: 
ing observation, made with a heavy net Jet down to the bottom 
vortically through the water in Manipa stmit, may be quoted 
valuable observations may be made on deep currents, even without the 
metres, The ship was drifting 0G mile per hour in a northerly: 
_metres of cable were out, pointing in a southerly direction, and 
10° with the vertical. “When the net was drawn up, the cable 
this position until there were still 800 metres out, From this 
approached more and more the vertical position, and then pamed s 
pointed under the ship in a northerly direction, When there were still | 
ont, the position rapidly changed, and the cable went strongly to stark 
pointing to the south, now making an angle of 25° to 30° with the. 
arrived at the surface.” ‘The deduction from this observation was that 
at rest below 800 metres, streaming north from 800 to 100 metres, and #0 
motres to the surface. To explain this, Commander Tydeman supposed 
depths of Manipa strait must be interrupted by « ridge of amaller depth, of 
‘This was partially confirmed the same day by soundings of 1067, 1195, and | 
the lend twice striking hard ground, apparently subject.to strong scouring: 
current. 

t “A Rotrospect of Oceanography,” by J. Y. Buchanan, “Report | of the Sixth 
International Geographical Congress,’ 1895, p. 25. 
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and to ovr own observations and viows on the same locality, in which 
we considered in detail the possible formation of that whole group 
of atolls by the catting up of a continuous Jand mass—perhaps by 
agencies still in progress—into separate plateaus, upon which coral 
reefs were subsequently built up,* Lastly, wo have evidence collected 
by the prosont expedition relating to the existence and effects of deep- 
sea currents along the line wader consideration. Some of this will be 
given later when the geographical characters of the banks and islands 
visited are discussed, 

‘To summarize our view, we consider that up to the end of the 


ANGEAIKE ISLAND, BALOMON ATOLL, CHAGOR, A DRIRD-UT POOL I CENTRE OF 
ISEAND (AN OLD RERY-FLAT) PRINGRD WITH BEARVOLA. 


Primary period India and South Africa were connected to each other by 
mm broad belt of land, which included the areas at present covered by 
Madagascar and Ceylon, In the Secondary period this land-connection 


* “The Coral Reofs of the Maldives," by Aloxandor Agassiz, Mem. Mus. Comp, Zool., 
‘Harvard, yol. 29, 1903; and*’Tho Fauna aud Goography of the Maldive and Laccadive 
Are) by J. Stanley Gardiner, pp. 12-50, 146-183, 313-346, 376-423 : 1902-3, 
Tt is not to be inferred that Prof, Agassiz agroca with us in our conclusions from these 
facts. His results in tho Fiji islands, with which we largely agree, well exemplify the 
important part played by marine erosion on islands with broad tracts of ocean on either 
pido, not restricted by any masses of continental land, “the submarine platforms upon 
which the barrior reefs have grown being merely tho flats left by the denndation and 
‘erosion of the central island, while the atolls arc similar flats from the surface of which 
tho islands have at first disappeared, and tho interior parts of which have next heen 
removed..." (he Islands and Coral Reofé of Fiji," Bull, Mus, Comp, Zool , 
Haryurd, vol. 33, p. 1:5; 1899.) 





by 
deposits of the samo age subsequently 
monooment of the Hocene the first 


sd wo would ascribe the prsent conditions along 
pe raa ier action, u 


degree we believe to be the case. 

The coral reefs of the west half of the Tnaian. 

consideration be divided into four sections : (« 

(c) Seychelles, and (d) Farquhar. To («) belong 

Laccadive archipelagoes, containing a large 

land, some of them exhibiting the atollring in its 

Sealark Expedition did not further investigate them, cod we sap 
refer simply to the accounts published by Prof, Agassiz and ourselves 
(loc. eit). 

In (6) we have merely the reefs and banks of the 
pelago, separated from the Maldives to the north by about 
of water. Thoy comprise Diego Garcia, with a 
miles, over 30 of which is crowned with continuous rie 
and two narrow passages to the north separated by isleta 
six islands on a narrow atoll, 13 fathoms deop, 54 miles | 
broad, with a long opening to the north; Salomon, the oen 
work, an atoll with one passage to the north, a little longer and brow 
than the last, with eleven islands and a depth of 17 See | 
Banhos, a large square-shaped bank, 41 fathoms deep, com 
160 square miles of surface, its rim 50 miles long, of which onl 
is covered by surface reefs, quite open to the south-east « 
two patches of reef, in all thirty-four islets and thirteon oe 
Blenheim reef, a similar atoll to Salomon, but without land, 10 fathoo—=* 









aul 
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an enormous bank of 

square miles, with a depth of 45 to 50 fathoms, and a rim 

at 5 to 10 fathoms, with only seven patches of surface reef, each with 

land; Victory, a small atoll bank, with rim at 3 fathoms; Speaker and 

Pitt, large banks with about 24 fathoms in thoir centres, and rims 

complotely covered by 5 to 10 fathoms; and, lastly, a number of small 

submerged patches and banks, some apparently quite flat, but not 
sufficiently delimited for our purposes. 

Tho area comprised by the Chagos extends 180 miles north and 
south, and 12) miles east and west, in all about 21,000 square miles. 
Its banks, as enumerated above, give a series from almost completely 
enclosed atolls to shoals completely submerged and scarcely hollowed 


ntarctie Ocean 


DISTRIBUTION OF LAND AND WATER IN THE LOWER EOCENE PEBIOD, 


out. Individually the reefs present the samo goneral characters as 
those of the Maldives. Thoy differ, however, in detail in that their 
‘outgrowing edges aro, practically entirely, formed of nullipores, though 
corals are important builders from 5 to 30 fathoms, If their fauna be 
compared with that of the Maldives, it is noticeably scanty in species, 
though the bulk of animal life is as great—a fact which leads one to 
hope for interesting results in the distribution of marine animals in 
the Indian ocean. Lastly, we found throughout the group evidence 
of the land having vory largely been formed by some small change of 
level of the reofs in respect to the water in past ages, similar to what 
‘we before found in the Maldives and Minikoi. 

‘The whole Chagos archipelago lies on a bank at about 700 fathoms, 
and is bounded on all sides by aver 2000 fathoms of water. The dopth 
“between the different banks varios from about 350 to 800 fathoms," to 


* We are, unfortunately, unable to give a chart showing tho soundings, or more 
Nbc toleration, information, as the revised chart has uot yet been submitted to the Admiralty. 
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which all slope in the regular manner of isolated 


coral reefs, gradually 
to 30-50 fathoms in 200-600 yards, followed by a steep to 120-200 
fathoms, and a more gentle slope to the general bottom-level in the 
vicinity. The contour of any bank, though, may be modified in any 
position by that of the mound on which the whole bank arises. Thus 
Salomon atoll, being more or less enclosed in by banks to the north, 
south, and east, ia not nearly #0 typical in this respect as Diego Garcia or 
Peros Banbos. The characters of the slope and of the bottom between 
different banks were tho main objects of our investigations within the 
groups. Wo ran sections over the steep, and attempted to dredge it. 
For the former we used all sorts of leads, and found a hard bottom 
strewn with dead corals and nullipores. Dredging showed that these 
all belonged to kinds living on the reef above, and that they were held 
in position by being wedged together and comented by sponges and 
other orgapisms. In fact, it was a talus slope, built ct (he sored 
roef organisms, swept out by under-currents from the reefs above. At 
the bottom of this steep, the talus was found to continue outwards, 
the individual fragments gotting smaller and smaller for 1 to 2 miles. 
Tho bottom then gradually became smoother between the banks, until 
finally it resembled almost a hard concreted road. The lead generally 
came up empty, sometimes with a fragment of reef coral, but never 
with any mud or ooze. With a half-inch wire rope we hauled, for 
several miles between Salomon and Poros, trawls and dredges, with 
nots and bags, and even once a plankton net, They were never caught 
up nor torn in any way, and their swords and sides came up polished, 
proving that they bad been sweeping along the bottom. Their 
contents wore practically devoid of avimal life, and consisted of 
a fow fragments of dead coral. The latter were all rounded, as if 
constantly rubbed, and absolutely clean, without a trace of coral 
mud; in fact, it was quite clear that the bottom between the banks 
of the Chagos was everywhere current-swept oven down to 1000 
fathoms, Furthermore, the difficulty experienced, when the ship was 
drifting, in getting our dredges and trawls, gonorally of quite sufficient 
weight, on to the bottom, until we lashed them up with fire-bars, and 
the way in which tho sounding-wire was dragged, showed clearly the 
existence of strong currents at every depth. With strong winds blowing, 
the dredging-wire constantly dragged under the ship when drifting, 
proving the existence of under-currents of greater force than those of 
the surface. We had not the stronger dredging-wire, with which we 
might have anchored had the weather been propitious (which it never 
was), 80 as to make precise measurements; bat wo venture to think 
that no practical surveyor could have had any doubt as to the existence 
of strong currents between tho atolls right down to the bottom during 
the whole of our stay in the Chagos. On the whole, we are inclined 
to consider that the present bavks of the Chages were formed in a 


(ie ail & i 








be quite open ide leads fo 
formor and the Nazareth bank. To the n 
























Unfortunately, our sounding-machine broke, £0 th 
depths between Alphonse and the Amirante ban 
already one sounding of 962 fathoms marked on 
also is recorded a depth of 1150 fathoms a little ; 
line between the latter and the Seychelles b 
banks are included within the samo 1100 or { 
Seychelles, ‘To the north-east the wall would 
complete, since we found a maximum dopth of 
between tho Seychelles and tho north Saya de | 
180 fathoms betweon the three Saya de Malha b 
between the latter and the Nazareth bank, 
soundings would point to a remarkably close 
Saya do Malha and Nazareth banks and to a 
the banks of the crescent from Alphonse to Cargados. 
Providenco and Farquhar, between which there is ad 
890 fathoms, would belong toa different group, which no 
extends for 300 miles east and west, #0 a8 to include Ald 
tion, Cosmoledo, and Astove, Of this group—our fourth series (d)— | 
we visited Farquhar, Providence, and St. Pierre only, 
question of their connection with the others to be of as great impori=-| 
anco as the hills marked in the charts of some of the At ite 
and the weather being unfavourable. Aldabra, c 
and Astove are all atolls, the three former of 19, 9, and 1 
length by 6 miles broad, while Astove is 2) by 14 miles. Ty 
outer rim is nearly perfect, such passages as there are bei 
inconsiderable, and their lagoons do not exceed 8 fathoms (Fan 
in depth. The lagoon is practically surrounded by land in Al 
except in three places, together not more than a mile in widi 
Farquhar has less than a third of its circumference so covered, 
lagoons themselves are full of shoals, and have no islets, Of the: 













with their surfaces quite polished, and with 











the existence of any oven low rim, Ho 
wo put down thirty-five, showed a marked lit 
rubblo around the edge, such as might form the 
reef in course of time, while the centre was cov 
by the hardest of sand, covered with growing weed. 
The three banks of Saya de Malha included in 
lines are respectively from south to north of ab 
1200 square miles, ‘Cho south bank isa flat shoal, 
a basin with 40 fathoms in the centre and a nearly 
less thon 15 fathoms. The central bank is about 
by 120 acroas in any direction. It has a marked, rim 
20 fathoms for noarly 200 miles to the north-west, ang 
50 to 65 fathoms in the centre. To the north of the rim, 
banks, we found the slope to be as precipitous as off C 
the south the whole bank, according to our soundings 1d 
appeared to rise up quite gradually from the centre 
between it and the Nazareth bank. Our dredgings, 
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lowlying lands of Seistan are either subme 
tion. We had, therefore, to look round for 

and we had our main camp each sammer on 
on the south bank of the Rud-i-Seistan and 
Holmand. Ono of tho pleasing features of 

of insect life that swarms in that country, 
Seistan, and, as I said, no spring season suc 
countries, Nature has, I suppose, to mark | 
way or other, and does so here by the outburst 
to life the day after winter ends. Midgos, m 





FYORTION O¥ INKEM LINE OF WALLS OF BAR-O-TAR RUINS, 
OP THE CITADEL, 


and sort of flying, creeping, crawling beast imaginable, 
small, fill the air, and cover the ground as evening sets in. Tp ail 
near a light is impossible, and so one has to eat one’s Pp 
and all, in semi-darkness, and find one’s way to bed 
Another harbinger of what ought to be the spring in 
exodus from their winter hiding-places of the snakes, wh : 
numerous in that country. A poisonous little viper (Helix ae 
the most common of them. Four of our men were bitten, but all lod 
recovered after some weeks of illness, When the big summer wind #® 
in, it blows away the insects, and for a time one is free from this plageey 
but if the wind drops any evening, out they all come again. - 
Horses, camels, and other animals in Seistan have a plague of theit 








and native, 40 fill up’ those 
between on our maps. The | 
those blanks. Many have skirted i 
one of our most distinguished native 
uddin, fell the duty of being He 


well accustomed to work in a 
‘Helmand, near Chahar Burjak, with a well-oq' 
‘men, two qamel-men, and four guides, Zeal 
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A TYPICAL MOVING SAND BILL (BURKHAM). 


prudence would dictate, and one evening three of the guides, after 
trying to persuade Sheikh Mohinddin to give up his enterprise and 
return before it was too late, determined to try and save their own 
lives. They tied themselves on iheir camels, and tied their camels in o 
string, and let them go where instinct took them. The ridors soon lost 
consciousness, but their camels took them to the Shand, where a hunter 
of wild asses providentially found them, and brought them to life, and 
guided thom back to safety. The morning after their departure found 
Sheikh Mohinddin and his party with no water loft in their water-bags, 
under the fierce heat of tho sun on a scorching plain. A portion of the 
party dug for water in a dry nullah-bed close by, but without success, 
und the only relief they got was by throwing the cool dug-ont sand over 
their burning bodies. One of the party, their last remaining guide, col 

lapsed, and the others went back to find Sheikh Mohiuddin lying dead, 
with his horse lying dead beside him. The two camol-mon had disap- 
peared, no one knew where, aud the four remaining men of the party, 
the four chain-men, fonnd themselves alone, One of their number, Saidu, 
whose name deserves to live in the annals of ee pat ak before 


Mohinddin’s plane-table tho 
risked, and, knowing he 





it, The local people, much as they value 
flocks from wolves and themselves from thieves, 





‘Exploration in Seistan.” 
‘Alter the paper, the Puxsinesr: When Sir Houry 
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upon his journey to Sclstan, he was sont there by a statesman whore name will live 
(20 loog as the English dominion remains in India) as one of the very greatest of 
our viceroys, Lord Curzon of Kedleston, and I am sure you will be very gind If 
Lord Curzon will say a few words on this occasion, 

Lord Conzox or Kepirsrox: I have never had the ill fortune to visit Soistan 


Atrategical importance. All aabsequent investigations, of which thous recorded by. 
Sir Heary McMahon to-night are the mest important, have, I think, tended to 


d by ourselves for increasing the beneficent influence of Great Britain in that 
fart of Axia T was responsible for erecting that not uncommodious building 
above which flew the British flag in the picture that you saw earlier in the evening. 


inithinwny. Seistan is a country, as he indicated to us, which possesses two 
remarkablo features, ‘Tho first is its physleal position at a point where the 
dominions of Persia, Afghanistan, and Great Britain touch; the second is the fact 
‘that so much of cultivation, wealth, and possibilities for the futuro as it enjoys ix 
dae to the river Helmand. These conditions, however, both political and physical, 
‘are such as from timo to time lead to trouble. Thirty years ago, or more, that 


bse q) 

‘continued to wander, and part of Sir Frederic Goldsmid’s demarcation 
‘never been completed. Difficulties arose on the subject, which terminated In 
collision between the Persians and the Afghans, Under the terms of an old 
‘treaty, it was for Great Britain to compose these differences, and under the 
‘constitutions! powers which I enjoyed, it wax for me to appoint an officer to do it, 
eee st aiaticers available for the purpose in India, T bad no 
in selecting Sir Henry McMahon for the task. I regard him as one of 

‘the very bost of that able and efficient band of officers who are trained up to 
the work of empire on the frontiers of India, and who are capable of undertaking 
‘any tatk which may be placed in their hands. His frontier experience is absolutely 
unique along the whole line that separates India from the country either of 
Afghanistan or of the Baluch tribes, and upon every section of it Sir Henry 
‘McMahon has left his mark. Posseeslog a mastery of the sciovces required for 
demarcation, a faculty for dealing with native tribes not uncommon in 

‘Tndis, though hardly known to those at homo, and a capacity for discharging all 
‘the duties roquisite in officers engaged in frontier work, I felt that Sir Henry was 
the man to carry through this particular job. Now we have listened to his paper 
‘this evening, I have called it » modest paper; for it appeared to me to err 
on the side of depreciation of tho extreme difficulties and discomforts, and I 
Son eae hia task. You perhaps have heard enough to 


swamps, of mnds and solitudes, of extrome heat and 0 
wind, the most vile and abominable in the universe, presenting at all seasons of 





McMahon during the two and a balf years that he 

whisper of complaint. Throughout that time he faith 

tions which were sent to him. He has given you no idea 

to which he has added to the scientific knowl 

intorosting country. Only when the works which 

written are published at a later date, will you ascertain thes 

knowledgo which are the results of hia mission. At 

back, having demarcated the boundary in a manner | 

the Powors that were intorested, and having, in addition, 

difficult question of the water, which, even if it has not | 

Powers to whom I refer, will provide the basis for a at 

Ladies and gentlemen, I regard the Seistan mission as the m 

‘mission ought to be and of the manner in which it o 

Seistan iteelf may be unknown to the majority of poopl 

unknown to the majority of you before you came into 

T believe, as Sir Henry McMahon indicated, that it is » coun 

bofore it; and that on two grounds—firetly, the great politi npor anc 

referred to by him—the very fact that Russian and British amb 

spot must render it a theatre of important diplomacy in the fatur 

‘what concerns us more on the present occasion is this—the picta 

Henry McMahon of the bygone wealth and proaperity of Sels iD | 

gave us about the fertility of the soil, and the capacity of its 1i 

Seigtan ought not to have a past alone, bat ought one day 

myself believe there ix no reason in the world—nnd I am 

corroborate me—why, if Seistan is placed in proper hands 

might be, it should not recover its former prosperity. I hope 

T hope that the jealousy of local Powers and the rival ambiti 

outside may not retard its arrival, and when it does come, 

will best enable us to ensure the full realization of these ho 

vinced, the labours that Sit Henry McMahon has related to us te 
The Parsrpewr: A reference was made in the paper to 

George White; perhaps he will be kind enough to address a few 
Sir Gzonor Wire: I have, not very far from Selatan, found: 

once in a very tight place, but I have never in the course of my 

career, which has extended now to over half a century, found mys 

in which T felt less capable of coping with the position before me tha 
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moment. I hare listened with the most intense interest to what Sir Henry 
‘MeMahon has laid before ox I have listened slso with delight to the eloquent 
and high appreciation of that officer’s services which haa boen given to you this 
evening by him who of all others t# in a position best to appreciate those services 
and to give it eloquent and full expression. I have mysolf often rejoiced when I 
have beard of the horrors of Seistan. It may be that I have taken a view which T 
‘ought to be ashamed of, but I hope, from certain indications that have boen put 
‘before you this evening, that it may become more a chamber of horrors than it is 
at present, I cannot imagine a position such as that on the bordera of 
Hindustan being anything but a dangerous avenue of approach for those who 
‘will not, I think, increase the civilization of that grand empire of ours which is 
ruled by men like his lordship who bas just sat down, and by that grand civil 
servant to whom his lordship has paid so just and to trac a tribute. 
‘The Parstpxyt: The hour |s late. We had intended to call upon several 
, and if any one wishes to address the meeting we shall be delighted 
‘to hear him, but we havo had two important ceremonies to-night, and I think wo 
must pow content ourselves by passing a hearty vote of thanks to Colonel Sir Henry 
‘MeMahon for his moat interesting address, 


Colonel C. B. Yarx, owing to tho lateness of tho hour, was unable to speak, 
‘but noted what be was going to say as follows :— 

“T congratulate Sir Henry McMahon most heartily, not only on the wealth of 
goographical problems that, as he has told us, he has submitted to the Research 
‘Committeo for solution, but on the large amount of information of a little-known 
country that he has been able to condense within the limits of a lecture of just an 
Thour's duration. 

“Sir Henry bas not given us a very fascinating account of the climate of 
Seistan, but we must remember that blizzarda and inundations, flies and winds, 
‘are not always present there, and I was glad to hear Sir Honry say at the end of 
‘his lecture that, given a good house and civilized conveniences, Seistan, after all, 
-would not be such a very undesirable place to live in. For my own part, I have 
‘no hesitation in eaying that 1 would much rather be quartered in Seistan than in 
any hot-weather station in the plains of India, 

“he beief summary that Sir Honry has been able to give us of the historyand 
antiquities of Selatan shows of itsclf what interest pertains to the country, Sir 
Henry has told us of the curious above-ground tombs that he found on the top of 
Koh-i-Khwajab, and he stated that tho use of these tombs was obvious. They 
were merely the temporary resting-places of the dead till the bodies could be 
removed by their relations for permanent burial in the shrine at Meshed. In this, 
Tregret to my, 1 cannot concur with him. When 1 was at Koh-i-Khwajab, I caw 
the bones of the dead lying in several of these tombs, and thooe bodies, at any rate, 
bad not been remored. We must remember, too, that it ix not only on Kob-i- 
Ehwajah that these above-ground tombs are found. I found them at Hauzdar, 
Ramrod, and down the banks of the Shelah as far as the Gaud-i-Zireb, and also 
along the banks of the depression in which the curious rains of Tarakun now stand, 
Tnaide the mausoleums near Tarakun the tombs were better preserved than those 
‘Outside, and though they had all been opencd at the end like the others, it appeared 
to me that they had been opened for the purpose of rifling the bodies, not of 
Pemoving them. I could see the bones lying inside, and aleo the cloth in which 
‘the bodies had beon wrapped. Now, when I saw this cloth I was at first tempted 
‘So think that these graves could not be 60 very old after all; but when one thinks 
‘© the vast age to which cloth in tombs in Egypt has boon preserved, there is no 
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ts found In this portion of Seistan, testifying to the Jarge population of 
at days. I was much strack by the same thing, and I specially mentioned 
‘my book on 'Kburasan and Sistan,’ published in 1900. T can recall to mind 
Hovbd fa pattonlar elle by the Gebtana Shahts-SoKts,o th barat ety # 
thoro was aay visible aign of a city, but the ground on evory side, as far 
eye ‘could reach, was one mass of broken pottery, while my local guide kept 
in torning up the ground to show me that the soil was black and burnt, 
eaeeaiy rd 6 tea ie of a buat elly. 
ree eee rene betes On Seal Stee ee 
le to this burning and to the general destruction and desolation that overtook 
a at the hands of Timur Lang, or to the wind, as Sir Heory bas suggested, 
to be proved. Personally, I am of opinion thut it is not due to the wind, 
if saw tall troes growing on the banks of the old bed of the Helmund at the 
| village of Deb Ido, in the north, and if these trees can grow, others can 
Again, at a place called Mnchi, near Ramrud in the south, I found the 
| of date atill visible in the ground. Apparently the town of Machi, of 


b the ruins 
i ete Sai peter Cote bi Seu taps way oad rie el now? 


Bee aera hae tr oo ab the deo ae Wa 
asa ee 
fous country that it was in the past.” 


following discussion too) Hipiocs nla masating ox tba evessoisDeyaxleceulh 
[oy Ul, when Sir H. MeMahon fatreducol the portion * of his paper daaling 
the problem of the Seistan basin, 
fore the paper, the Caaimmay (Sir Tuomas Houprou): It will be fresh 
Bee aes of 7 ns veto vy leog.agn Bic Hey Miao 
paper before the Geographical Society in which he outlined some of the 
eal conditions of Scistan, but on that occasion there was no time for 
peer Lue. He will now give us a few more details on the 
I think ought to give rise to some very useful discussion. 


ts to.a certain extent what he put before us the other night at the 

meeting. But there is just one point to which he does not refer 

hich, if you will allow me, I should like myself to refer. I wieh to 

my deep appreciation of the kind and sympathetic record which Sir Henry 
om has given of an old and faithful servant of mine, Sheikh Mobiudin, who 
prosecuting his surveys under Sir Henry’s direction. You may.poualbly 
that ho died of thirst in the desert, and that one of his assistants was 
by passing Afghan with bis plane-table sheets wrapped round him so 
a be lost. Such gets to duty as that, fortunately for us, 


268 





fenry’ 
and to the possibility of that cultivation being 
doubtful whether there was ever any very large 
Ido not think that the number of villages which 
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are any criterion whatsoever of the number of inbabitants that ever ocoupiod that 
country, He has pointed out himself how very soon a village disappears under the 
intlaence of wind and collected aand ; consequently I believe that nover at any time 
‘Were more than a very small fraction of those villages inhabited, I think it is quite 
possible that what takes place in the ‘Takla Makan desert far to the north is what 
has taken place here—that villages ure covered with sand and again uncovered ; 
they are occupied at one time, lost, and possibly recovered afterwards; but 
that at no one time haa there ever bocn any vast accumulation of the human race 
fo the Selatan basin ; and, ao far as L could see, when I was in that most uneom- 
fortable country, there was no room for a vast amount of cultivation elther. Tbe 
‘ares is not very large; and although Seistan originally figured in classical history 
ts the granary of Asin, that was in the days when very small granaries went very 
far; and I take it that the position of Scistan, which is very much analogous to that 
of Herat, has given rive to an undue appreciation of its wealth, it belng the only 
‘spot in a huge illimitable waste of sand and desert, ‘There is juat one other 
point which is interesting, which is the curious isolation of Seistan, The map 
showed you bow the waters overlap it on the north and on the west, and ceca 
sionally curve round in times of flood to the south, ‘This is a very curious 
peculiarity; I do not think that I know of any other inland country 
fn the world so entirely shut off from communication by natural causes as Seistan, 
T hope that we shall bave further discussion on the subject of the curious problem 
which Sir Henry has put before us, which I take to be this: “ Why is it that the 
Seistan depression does not gradunlly diminish? How is it that it is not filled up 
with the extraordinary amount of silt which tho rivers carry into it?" We ought 
to have some interesting theories put forward by some of the members present. 
‘Dr. Tuann: The paper ia on of oxtreme interest, both from a geographical 
and from a geological point of view. It comes, moreover, at an opportune moment, 


‘the geographical conditions of a most interesting region, and he has 
at least two important problems for discussion. How is it that the 
does not become filled up with sediment brought down by the 
eee nee ase bunt thi Eiaun te not weal’ bake? 
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Kalahari, that 


described by Sir Honry may have 
Bt at present wo have:no measure of the mount 
by the wind; and if Sir Heary could givo iin 
bave been outside this 6 


rapidly ie apparently not left in the dunes, But this 
where, and one would like to know if it may posi 
exige of the interior basin to the slopes that drain 
of course, the rivers could readily onrry i away to tho son. 
might explain the devponing of the hollow, wn 
With regard to the possibility of the depression ing onus 
the sediments, we find, in the geological record, many instan 
thicknoss that must have been piled up is water th 
‘but we do not yet know in such cases how to: 
‘Whether the sediments weighed down the bottom, 
bottom was sinking from other causes, we should ol 
result, But in the Scistan basin it seems probable 
timo stood much higher than at present, and were much. 
of this water itself would, 1 take it, be greater than the 
‘has since been carried into the bottom of the basin, so 
that the total load has #9 ateadily increased, On this pati Sim 
the possible effect of water-load in 
by G. K. Gilbert, who found that tho oh. beaches of: the 
in the Great Basin of North America, have been deformed | 
movement, and now rise slightly toward the contro of the old la 
was once the deepest water; and he therefore conjectured w 
may have been effective to ome extent in depressing the basin, 
Prof. Ganwoop: I have been interested, like the rest of us, i 
Drought forward this afternoon. Iam in hopes myself th 
in proving the depression of tho area. Is is a subject Diam 
fn, because the corollary of it, ie. the possible elevation 
material had been’ removed, bas come under my own 
where you have deposition taking place you should get dep 
thorny subject, I think, to the geologist how this d 
But as regards the elevation, we have very good instances where | 
taken place; in Norway and Sweden, for instance, where c 
away. ‘There the of the greatest elevation coincides p 
of the maximum glaciation during the glacial epoch. You have 
of the youngest trees nearest the coast, and the absence of h 
along the coast belt, In many cases I have noted what seoms 
plicable on the supposition of recent elevation, both in the Him 
Alps: the presence of such phenomena as hanging valleys, due, I mi 
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‘opinion, to elevation, connected with the melting of ice-sheets and glaciers in old 
districts, The corollary of that is, that where deposition has taken place 


‘very great, of what may bo soon in the Val d’Arno above Florence. There what 
‘bas ones been a large lake bas been filled with a more or lees horizontal deposit to 
‘a bigh level. Tho outlet of that depression has been deopencd by the river Arno, 
with the result that the deposit In it has been partly eroded to a lower lovel—the 
“terra nuova,” as thoy call it, the upper and original level being known as tho 
terra vecohia.” In the case of the Selstan we have no outlet, and the only 
possible reason for a lowering of the level comparable with that of the upper 
‘Val d'Arno is the falling of the level of the water in the lake; and I would ask 
whother thero is any evidence that tho water of the lake has stood at any greatly 
higher level than it does now. he difficulty in the way of s theory pure and 
simple of depression appears to mo this: that the Inke is more or less surrounded 
by an iregular elif, I think 200 feot high in places, Now, Timagine that the 
ston, according to Sir Henry's theory, would affect not only tho lake iteolf, 
Is it to be supposed that the cliff stands at the original level, 
na ‘bos tev tare te the depression? It in a little difficult to conceive that that 
‘ean be the case, So far ax regards the cause of the depression, which, of course, is 
an exceedingly theoretical matter, it appears to mo no more difficult to conceive 
that a depression has taken place in the Scistan than that the mountains have 
been raised round it. The result, at any rate, bas been a land-locked basin, the 
study of which to geologists is of tho greatest interest, for it enables ur, to n certain 
to judge of what was taking place in such s period as that of the Trias. We 
vo in this country good evidence of dosert conditions having then prevailed, of the 
on of land-locked waters, of the catching of vast masses of silt or sediment, and 
the local deposition of beds of rock salt. Especially I was interosted in the way in 
which it has been shown that the anlt may be carried in solution to one restricted 
part of the basin, and there deposited, while fresh water—or drinkable water, at any 
n n an over other parts, In conclusion, I would only sny that we are 
greatly. toons who has not only had the opportunity of atudying such 
ons, but who has the power of bringing eo graphic a description before ua. 
| Mr. H. Yor Ocpwam: Sovoral aspects of the question, which is a thorny one, 
have boon discussed by Mr. Huntington in an interesting paper published by the 
Thstitute, as I dare say Colonel McMahon knows, and any one in- 
terested in the question will find a good deal of information there. But I should like 
to be permitted to ask just one or two quostions on this occasion, Ono is as regards 
[os aye ” which I notice both Colonel McMahon and Mr. Huntington 
‘s¢ coming from a point to the west of north. As T remember, in 
‘Tord Ourach’s interesting fntroduct Morier’s  Hajjt t Is referred to na 
being a north-cast wind at Quetta. Perhaps Sir Henry nee could kindly 
nek fs north-east in Quota, No ca ‘it is produced by the low 


0 depression 
bh orth) ‘in the Seistan district, the mountain stank diroct it as a north-west 








roeaerer id b 

before the next flood filled it up. That to a: 

very remarkable freshness of the water, But | ofc 
frequency with which the lake is liable to dry u 


reply. Sir Thomas Holdich and others who bave 

it have nearly always happened to go there in the 

of the year, i.¢, from about the last wock in Septembar tot ie 

only period of the year in which the water of the Hi 

rate, the portion that we know of it, some 100 miles or so— 
proof of this, I may mootion a fact which will appeal to tho 
gontle art of fishing, iz. that this is the only period of th 

is clear enough for the successful use of a spoon. During tI 

river is very thick and muddy. ‘The river begins to rise: 

on gradually rising, getting muddierand muddier, until it | 

a thick chocolate-coloured flood. We know that a lot of 
tiver, and I have mentioned to you an instance of where 
under 18 feet of silt. We were in Seistan nearly two and 

Ward took observations of silt steadily through all that tim 

that the average deposit of silt brought down by the Helmand a 
in sufficient to cover 10 square miles a foot deep. Then you 

to consider as well. I must emphasize this point, because 

into Seistan, then it is obviously unnecessary to explain’ 

repeat, therefore, that the Helmand is a river with an 

silt, taking it month in and month out throughout the year. But 
silt that now comes down in the river, what has become of the dél 
‘Then the next important factor in this problem is the wind. § 
rightly points out that the 120-day wind ix a conti 
claim for one moment a monopoly of that heavy wind f 
We made very particular and careful inquiries about the 
poses, IT had with me representatives of Herat and other dj 
country, and the consensus of opinion, never disputed by any of the 
the country, was that this wind provails northwarda, right away into 
territory. It is strong at Herat; not felt in the mountains 
vorder of Persia; and (I now come to an interesting point) the plest ¢ 
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maximum velocity and foree is at Lash Jowaip, just at the north end of the 
Seistan area. It continues in great strongth throughout Seistan, but south of 
Seistan it diminishes, until when you come down to the trade route you hardly 
feel it at all, oa: do get wists: along, the tens route during the period of the 


wealth of the past ; but we have a lot of records which refertoit. Tt was striking 
enongh, at the times in which those records were made, to be mentioned by the 
writers. As regards the post extent of cultivation, I must note that when Sir 
Thomas HolMich passed through Svistan, by far the greater portion of the country, 


Mr. Garword, later on, hopes that T shall be able to prove some evidence of sub- 
widence. Well, it is a bard job to give me. The only direct evidence I can giveof 
@ gradual subsidence of that arca is the fact that I mentioned. ¢.e, that the older 
river-beds are at a higher level, and yet at approximately the same easy grade as 
the present river down below them. This fact, in my mind, would tend to show 
‘that when there rivers wore running, the level of the lake-bed was higher than it 
is now, and therefore those rivers bad no cause to hurry themselves, or to go down. 

‘® steep lore into a hole, bot were yoing into a depression of the same relative depth 
below them, and therefore at the same leisurely pace as the present rivers go into 
the present Hamun. That is the only evidence 1 can give, and I give it for what 
it in worth. Then Dr. Teale asked if the deposit of silt is greater than that 
removed by the wind. I am afraid, over such « big area and with a wind like we 
had to deal with, I have no data on which to really give a definite answor, As 
togards the wind being levs in the Gand-i-Zirreh, and the suggestion that the focus 
‘of the wind may havo changed, that is extremely likely; but of that we know 
nothing. One thing we do know about the wind is that the old ruins, #0 far back 
‘a4 we find them—the very oldest of them—are, like the recent ones, all built at rhe 
mme angle to the wind. Their side walls are at the same angle as the present 
direction of the wind, their end walls at right angles to that direction of the wind, 
Which would show that the wind, during historic periods of which we baye traces 
jin ruins, has remained at a constant angle throughout. I cannot answer Mr, 
Eamplugh’s question as to about how much light material the wind bas trans~ 
Ported. To all the vast Baluchistan detert south of Seistan, on which I read a 
Paper about nine years ago, what strikes one most forcibly is the enormous 
@ecun ulations of sand-bills and tand-mountains piled up all over the country, 
"What would be, as he says, the hoavier material, the sand (silica), not the finer 
Silt. I do not know what becomes of the lighter material. About Mr. Straban’s 
‘quory : “Has water in the lake stood at a much higher level than now?” I donot 
enow whether he moans if the actual water was deeper, or whether the bed on 
wehich the water stool was higher than now. On the latter point I have already 
‘Sxade a reply with regard to the level of the river-beds. But if he aska whether 
‘Sho water was deeper, and whether there was more water in these lakes In old days 
han now, Lam unable to give a dofinite reply, at any rate regarding prehistoric 
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een in progress a desiccation of Asia which is the last faint undula- 
tion of the great climatic waves of the Glacial Period. In the reports 
of the Pampelly Expedition, I have considered the question a3 it applies 
to Persia and Transonspia. More recently, during 1905, aa a member 
of the Barrett Expedition to Chineso ‘Turkestan, I have been ablo 
to carry the investigation into regions where the evidence is moro 
conclusive, 

‘Tho rivers of Hast Turkestan fall into two main groupe, One, in- 
cluding most of the large streams, comprises those which rise among the 
lofty mountains on the south-west, west, and north of the Tarim, or Lop, 
basin, from Khotan around through Kashgar to Korla, and join to form 
the so-called Tarim terminating in the historio lake of Lob Nor. The 
other comprises a multitude of smaller streams which rush down from 
the mountains, chiefly in the southern and oastorn parts of the basin, 
and, for the most part, wither away in the desert. Tho latter belong 
to a highly specialized type peculiarly sensitive to changes in the 
water-supply. In the southern part of the basin, from Khotan east- 
ward to Lob Nor, where the type is most perfeotly developed, the 
larger withoring streams, rising among snowy mountains, flow at first 
in sigeags or in east-and-weet courses among the shallow longitudinal 
troughs of the northern part of the Tibetan plateau, and then, turning 
northward, break through the great faultsoarp of the Kwon Lun 
mountains in narrow gorges; while the smaller, rising on the north 
side of the Kwen Luns, flow down the face of the escarpment as rushing 
sammor torrents. Reaching the sharply defined, squarely cut base of 
the mountains, all tho streams, large or small, enter the zone of Pied- 
mont gravels, a sloping plain from 15 to 50 miles wide. At first they 
flow in deep terraced trenches cut in their own gravel fans, and often 
difficult to cross; but soon the fans decrease in size, the terraces die 
out, and tho streams spread into such broad and numerous channels 
that the water completely disappears, partly by evaporation, and still 
more by sinking into the gravel. To judge from the map, this is the 
end of the smaller streams. In reality, they continue underground as 
a confluent shoot, deeply buried where the gravels provail, but coming 
cloge to the surface where the latter give place to clays and sands, 
Here water, often saline, can be obtained in wolls at a depth of from 
8 to 6 fost, and its widespread presence is shown by the abundance of 
reeds, tamarisks, and poplars which form a zone of vegetation from 
1 to 20 miles wide, skirting the northern edge of the gravels for nearly 
1000 miles. The larger streams succeed in crossing the Piedmont 
gravels during the three or four months of the flood season from May 
to August, and eithor lose themselves among reed-beds in the zone of 
vegetation, or pass on and gradually dwindle to nothing in the sand 

the Cherchen 
zone of vegetation, 





for they cach snpport but a. 

and the amount of water di i 
‘Yartungaz river is now artificially con 
channel, although formerly during floods i 
‘Thus the main stream bas been appreciabl 
of this, the reeds, the form of vegeta 
changes in the water-supply, aro dead 
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of the thirteen rivers the ruins appear to be of only one age; on five, 
the Damuka, Niya, Cherchen, Vash Sheri, and Miran, of two agos ; 
and on the Chira and Endoro rivers, of three ages. In general, tho 
older ruins are the larger, and lie farthor down-stream. Also, on the 
whole the ancient towns were larger than their modern successors, this 
being notably trae of Yartungaz, Endere, Cherchen, Vash Sheri, and 
Miran, And lustly, with the exception of old Cherchen and Charklik, 
and possibly of Kara Dong at the ond of the Keriya river, which 1 
have not visited, the older ruins are situated so far out in the desert, 
‘or upon rivers so small or so saline, that it would be impossible again 
‘to locate towns of equal size in the same places, unless a far botter 
system of irrigation were introduced. 

A brief description of tho rains of Niys, Endore, Vash Sheri, and 
Miran will givoa fair idea of the whole. Modern Niya is a town of 
sbout three thousand people, located on the southern edge of the zone 
of vegetation 60 miles east-north-east of Keriya, ‘The town, like all 
‘those east of Keriya, is young, having been founded in tho carly part 
of the nineteenth contury; but though it has been fairly prosperous, 
docwy has already begun. Daring part of the scason of irrigation the 
‘water does not come direct from the mountains, but from springs a few 
miles above the town. Accordingly it is slightly saline, so that the 
fields farthest down-stream are gradually becoming unfit for culti- 
‘vation, and are being abandoned a few every year. The cultivated 
area, acoording to Stein’s map, amounts to 24 square miles, including 
large lacunw. Below Niya the river-bed is almost dry, but water 
‘seeps in from springs until a good-sized stream is formed, only to dis- 
appear again in the course of 20 to 25 milos. Forty miles from Niya, 
however, at Imam Jafir Sadik, the most famous shrine in Central Asia, 
the stream once more appears, but soon sinks into the earth again for 
the fourth and last time. In its lower course the river becomes so 
saline that permanent cultivation of tho land along its banks is impos- 
‘sible. Even if there were no such town as Niya, the water, except 
during the flood season, would still bo saline hore at the river’s end, 
‘and fields would become unfit for use after « short period of irrigation, 

Fifty-five miles below Niya, and 4 miles below the present flood 
‘limit of tho river, ono comes upon the first ruins—ancient houses 
hiddon among large tamarisk mounds, poplars, and sand. They belong 
‘to the Buddhist epoch, and have been described in part by Stein. I 
‘counted over a hundred houses extending northward for nearly 14 
‘mniles, There must be many more still to be discovered, for we found 
‘= number which wore new to the guides, and one can walk within 
200 fect of a house and not soo it among the tamarisk mounds and 
wand. There must, too, bo many houses buried under the latter, so 
“Bhat the total pretty surely amounts to several hundred. In viow of 
“the number of houses and of the large area—about 28 square milos— 
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diverted for irrigation. A hundred years ago there wi 
slong the Niya river, or, at most, only a few shep 


Among the main ruins, however, and still more ai 
the vegetation has been dead handreds of years, 
this dry climate the poplars are reduced to mere 
tamarisks have either died or grown into mounds 20 
‘To put the matter in another way, if the Niya ri 
hundred years ago as it was at the time of the ruin 
later epoch to have flowed not only to the rains, but 
most remote of them, Vigorous vegetation ought 
it to a point at least 30 miles beyond the present end 0 
is, 5 or 6 miles boyond the most remote ruins. But, as ¥ 
seen, most of the vegetation among the ruins bas ber 
water for much more than one hundred years, and that 
limit has not only died and dried to tinder, but has b 
by the wind so that only the stumps remain, cut off level 

The weight of the evidence of dead vegetation app 
when the ruins of Niya are compared with those of old Da 
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Chira and Keriya. In the early part of the nineteenth century the 
wator-supply of Damuka gradually diminished, until about 1840 it 
became s0 scanty that all the inhabitants moved at once to the present 
nite, 8 or 10 miles farther up-strean, Modern Niya was settled before 
this, but as the town grew slowly, it ix safe to say that the diversion of 
the Niya river for irrigation did not take place on a large svale till 
about the time of the abandonment of old Dumuka. Since that time no 
surface water hus reached the old site of the lutter, but its vogotation is 
“still fresh and vigorous. Ifan abundant water-supply was cat off from 
old Niys at most only twenty or thirty years earlier, it is hard to see 
why the vegetation should show little or no sign of death in the one 
case, at Dumnka, and should be completely dead and decayed in the 
other. It is not probable that the Niya rivor reuched tho main ruins a 
hundred years ago before the founding of the modern town, or that it 
would do so now if if were not used for irrigation. ‘That a river of the 
present size could not only reach the ruins, but irrigate an area as lange 
a8 that now under cultivation is still more improbable, If, however, the 
climate of antiquity. was colder, no that evaporation was less, or moister, 
‘80 that the rainfall was groater, and if the river wax correspondingly 
larger, not only would this be possible, but the difficulty from walinity 
would disappear. 


*'Vho Endore river, 60 to 70 miles oust of the Niya, though larger, 
has no propor oasis. At its lower end, cight or ton shophords have 
cultivated a little land during the past thirty years; but the river is too 
saline to admit of permanent irrigation. The shepherds aay that even 
fresh Ind can only be cultivated once in threo years, and any attempt at 
prolonged cultivation would be futile. Nevertheless, the river has on its 
right side—first, the ruins of « large Buddhist town of early date; second, 
of an almost equally large town of later Buddhist times; and third, of 
# small Mohammedan village; while on the left or west side it once 
supported a Buddhist hamlet and # fair-sized Mohammedan village. 
‘The two larger Buddhist sites revomble thoxe of Niya in relative age and 
location, but are of greater sizo and more separate, and the older town 
appears to have been the more populous. Tho larger Mohammedan 
village, a walled enclosure within which the houses aro still standing, 
is much smaller than either Buddbist site, its houses numbering 150. 
Like the Buddhist towns on the lower Niya and Chira rivers, and tho 
late Mohammedan sites of old Ponak and Dumuka, it appears to have 
been abandoned deliberately and of set purpose, for the houses and 
walls were left intact, and everything of value was carried aways Dis- 
regarding the two smaller sites, we thus shave on the 


To-day there ix water onough to support 
used because of the salt, The uppermost 1 
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and are still almost intact. The difficulty of keoping tho river in its 
old bed inay have beon the immediate cause of the abandonment of the 
village, but it bad nothing to do with tho sufficiency of the water-supply 
of tho past as compared with that of the present. Tho latter depends 
upon the character and width of the river-bed, which are essentiully 
the sume in both cases, the old channel being the wider, if anything, 
and upon the nature of the irrigution system, which, again, was pro- 
cisely the same in the past as it is to-day. Then, as now, the in- 
numorable minor channels into which the river divides were simply 
dammed with banks of gravel dug up close at hand. Thus all tho water 
was gathered in a single larger channel on one side of the mile-wide 
flood-plain, and was Jed off into canals, mere ditches dug in gravel or 
sundy clay, as the caso might be, If the rivor should again be turned 
into the old canals, the ayailable supply of water at the ruins would 
be essentially the same as that at tho village to-day. 

A hundred miles east of Vash Sheri the Miran or Miyan river rises 
in typical fashion in the main snowy range of Kwen Lun, breaks through 
the front range in a deep gorge, traverses the Piedmont gravels in a 
terraced tronch, and disappears during much of the year in w broad 
gravel flood-plain. Geographically Miran closely resembles Vash Shori, 
and the reasoning appliod to tho latter holds good with incroased 
emphasis for the former. Archwologically Miran is more important, 
for the ruins are uot only far larger, but a new type of architecture 
is developed, the chief structures being clovated 10 or 20 fect on solid 
pedestals of sun-dried bricks. At present Miran is not permanently 
inhabited, though the fisherfolk of Abdal, on Lob Nor, 20 miles to the 
north, como in summer to cultivate the reedy fields, and, by using all 
the water available in spring, raise grain for about fifteen families, 
‘The fiekis can only be cultivated once in three years, for in a single 
season of irrigation a oako of clay 2 or 3 inches thick is deposited, a 
cake 60 stiff that crops cannot grow in it till it has been softened by two 
years of sunand rain. ‘The natives think that the clay is gathered after 
the river begins to spread over the buge gravel flood-plain, 10 miles 
long and 1 or 2 wide, In reality the river is charged with fine clay 
when it léayes tho mountains, where it is said to be equal to'the river 
which supports the large village of Charklik. On reaching the flood- 
plain the water sinks rapidly into the coarse gravel, but as the current 
is swift, the fine clay is all borne along, until at Miran tho river is 
literally a stream of mud. 

Anciently, conditions must have been far different. The old 

Buddhist Miran was neither a hamlet, such as to-day might be located 
here, nor a village like old Vash Sher: ut a large : 
Tt covered an area of at least 5 square miles, 
the canals and pottery, and still more from 
public and religious structures, must havo | bor 
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houses, being made of clay 
exceptions, Thirteen other 
400 fect square; one a lamasery, | 
with clay reliefs of Buddha; two are. 
‘nino are solid rectangular masses of su 
by the walls of what may, perhaps, | 
after tho rest of the town had | no d 
occupied after a period of abandonment, 
rain, as is suggested by the flimsy 
older structure, ~ e 
Ancient Miran, in its prime, must have 
almost scores of times as large as that no 
to suppose that, being the most importa: 
both from a religious and a military point of view, Min 
tion system as good as the country afforded. ‘Tho wa 
from an old river-channel east of the town, and 
the present channel on the west. The dams o 
jut as at Vash Sheri, and do not differ from | 
older dam is composed of tamarisks and small 
together; and there is said to be another, which 
posed of boulders wlone, The canals are | 
raised a few feet on banks; but in every case t! 
happened to lie close at hand. On the upper 
inhabitants, and no opportunity for the diver 
Tho present supply, sufficient for fifteen or tw 
tho river is capable of furnishing under the sy 
prevails now, and prevailed in Buddhist ioe) 
ago, If, however, the rainfall were increased, 
of water reaching Miran would be multiplied 
to a single channel, the water would suffer 
evaporation and from sinking into the ground 
the extra supply would be available at Miran. he 
excessive amount of sediment would vanish, fo 
quantity might concsivably be more than powsibs 
a far greater amount of water, and spread over a m 
hard cake would be reduced from 2 or 8. inches to p 
an inch, not enough to interfere with cultivation. — 
than the other ruins, seems to verify the hyp 
climate during the historic era. - 
‘The ruins of Miran, Vash Sheri, Endere, and Niy 
many others. Charklik and Cherchen belong to the 
Miran and Vash Sheri, the old towns having been | 
the same place as the now, and having covered a 
is especially the case at Cherchen, where Lellik, ti 
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apparently older ancient sito, covered an area threo times as large as 
the modern town, and the northern later site may have been as large. 
Neither Charklik nor Cherchen is conclusive, however, for the size 
of the roins at the former cannot be determined, and the whole 
water-supply at the latter is not now utilized. Yartungaz resembles 
Enders, but the river is much more saline, Accordingly, as might 
‘be expected, the ruins are old and rathor small, and lie at the highest 
possible point, like most of the modern oases. The remaining ruins, 
lying west of Niya, belong to the same type as the latter. Rawak, 
Dandan-Uilik, and Uzun Tetti were snocessive towns on what appears 
to have been the ancient extension of the Chira river, aided more or 
less by tho smaller streams to the east. Tho pottory-strown site of 
Lachinate lies beyond the end of tho Gulakhma river; the Buddhist 
ruins of Payot Bog and Khadaluck and the recently abandoned towns 
of old Dumuka and old Ponak indicate the former greater length of the 
Damuka and Ponak rivers, and an unnamed site in the sand shows 
that the Karakir stream once extended 15 miles beyond its present 
Fimit. 

On the northorn border of the Tarim basin there is less opportunity 
for the occurrence of ruins of the kind described above, for most of the 
streams are either very small, or else, uniting in the highlands, issue 
from behind the mountains as large rivers which join the Tarim, and 
‘will be considered later. At Ying-pen, however, north-west of Lop-Nor, 
the ruins of a small fort and village described by Hedin are now water- 
less. I followed the old canal northward for over 3 miles to its head, 
and found that it was a simple ditch with two small ponds or reservoirs, 
into which the water was turned from the little Shindi brook, the 
largest stream in the Kuruk Tagh, or “Dry mountains.” To-day no 
water reaches the ruins during the greator part of the year, and tho 
place cannot be inhabited, yet formerly the water-supply sufficed to 
support a small village. 

Similar instances of ancient towns located where there is now no 
sufficient wator-supply are described by Stein as far west as Kashgar; 
and I found others as far north as the depression of Turfan. 
Eastward beyond the end of Lob Nor, on the course which the united 
Bulundsir and T'an-ho rivors onco followed on their way to the lake, 
two other ruined sites of the same sort are described by the natives, 
The Chinese of Dang Khan (Sa Chau), higher up on the Tan Ho, say 
that the ruins were abandoned by their ancestors long ago because the 
water of the rivers would no longer reach them. 

In tho case of the rivers of the Tarim system, the evidenve of desic- 
cation is less clear than among those of the withering type, for the 
streams are so large that they still support extensive oases and termi- 
nate ata fixed point in Lob Nor. Still, the increasing salinity of the 
lower Tarim, and the decreasing size of the terminal lake, seem to show 
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Turning now to the past, we find a wholly different stato of affairs. 
In Buddhist times the Tarim and Konche rivers were deflected east- 
ward in whole or in part between Karakum and ‘Tikkonlik, and flowed 
to the ancient ruins of Lulan, discovered by Hedin. In approaching 
Lalan from the north-east, and in leaving toward the north-west, I 
rode 15 miles each way through a region where houses, pottery, and 
other evidences of human occupation show that the wholo area was 
ones thickly settled by an agricultural population, Farther west, on 
again entering the broad zone of dead vegetation which acoompanics 
the old river-courses, I found pottery, beads, slag, and bits of iron, 
for a distance of nearly 40 miles, and there was 4 little ancient 
pottery in a strip of dead vegetation between two arms of the Konche 
only 26 miles east of Tikkenlik, It looks as though in anciont times 
an area 100 miles east and west, by 10 or 15 miles north and south, 
was thickly dotted with villages irrigated by tho Tarim and Konche 
rivers. Even if tho present water-supply would suffice for so largo 
an area, a densely populated, flourishing district like the Lulan of 
history would be impossible because of the water’s salinity. Horo, as 
in so many other cases, the phonomena are easily explicable if the 
rivers have decreased in size. 

Tho lake of Lob Nor agroes with the rivers, for it shows signs of 
having been larger at no vory distant date. In this article it is not 
possible to consider the controverted history of the “ Great Salt Lake,” 
as the ancient Chinese called it. It must suffice to say that in travelling 
around it, and crossing the unexplored salt desort at its eastern end, 
the prosenco of five, or possibly six, old shore-lines at altitudes of from 
12 to 600 feet above the presont level, and of a thick series of lacustrine 
oposite, indicates that the lake has passed through a succession of 
epochs of expansion and contraction corresponding to those of the 
lake of Sistan in Eastern Persia, and lesa closely of Great Salt lake 
in North America, ani to the epochs of the Glacial Period all over the 
world. The freshness of the dry lake-bed and binffs, the distribution 
of vegetation, the presence of an ancient road, now unused and unknown, 
which makes a long détour around « bay of the old lake-bed instead of 
erossing it as tho modern road does, and the well-known fact that 
the present lake or swamp has diminished in size during the past 
tentury, som to Indicate that the last notable expansion of the lake 

took place, or at least bad not yet passed away, when historic man 
occupied the surrounding region. 

‘The rivors which wither in the desert, together with those which 
Join the Tarim snd torminato in Lob Nor, drain most of the mountains 
‘xround the Tarim basin, but there is ono part so extremely dry that 
“Shere aro practically no running streams whatever, only a few scattered 

mostly salt. This inhospitable district, as large as Great 
tain, lies between Tob Nor on the south, Bagrash Kul on the 








disGhiom. ul. seked ‘hiim/swhethsedibseatrl eee 
than in the past, or just the same, In reply he te 


weistiau cova eso roofs. 
in valleys where nobody has ever known of there | 
The nearest wator is somotimes 5 or 10 miles ; 
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on every side there are old paths coming in where « 

and antelopes used to come regularly to drink. Now, 
water and only a very few reeds, scarcely two or thr 
a year. There were men here then, for near almost 
springs there are old shelters of rocks and pieces of | 
as we make now when wo lie in wait for game. T 
one about this before, and I do not know whether I 
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idiom puts it, “ that is what I know in my stomach.” 
observation agrees with that of the camel-hunter. 
traces of ancient roads and of villages where there is now no 
the basin of the Turfan, near by to the north, is full of « 
historic decrease in the water-supply, 

‘The phenomena of rivers, large and small, of 
and vegetation, all seem to point to a gradual d 
Turkestan for nearly 1500 miles east and west, and 500 
south, Tho records of antiquity indicate that the Caspian 
seas wore once more extensive than now, and presumably hat th 
tributary rivers were much larger. ‘Transcaspia, astern Porsia, 
the neighbouring regions appear to have been subject to a desiccation 
similar to that of Turkestan, and indicated by similar phenomens 
‘Thus all the more arid part of Asis, from tho Caspian ses eastward 
for over 2500 miles, appeara to haye been subject to = climatic 
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change whoroby it has been growing lesa and less habitable for the 
last two or threo thonsand years, Such a change, embracing Porsia, 
Baluchistan, Afghanistan, Russian Turkestan, and Chinese Turkestan, 
and probably an even larger area, and converting thousands of 
square miles of habitable country into desert, can hardly fail to have 
had some effect upon human distribution and history. In Chinese 
‘Turkestan part, at least, of the ancient towns described above appear to 
have been abandoned deliberately, presumably because the water-supply 
became limited, Movements of the same sort are to-day taking place on 
‘a small sale all over the arid parts of Asia; as, for example, in the 
cases already cited of the inhabitants of Dumuka and other villages who 
moved in a body to a new location, or of the Dungans and peoplo from 
‘Turfan, who wandered hero and there along the lower Tarim. In 1904, 
500 Kossack nomads, with their flocks and herds, came to Lob Nor, and 
would bave settled among the reeds of the Jower Cherchen river if 
Ohinese soldiers had not driven them out with bloodshed. ‘The nomads 
had come from the Altai mountains, where pasture had become too 
seanty cither because of increasing drought or increasing population, 
or more probably both. Such movements only need to be magnified to 
cause invasions like those of the Dark Ages. That they were magnified 
in Turkestan when the Buddhist towns wero abandoned appears highly 
probable. The abandonment took place in the early centuries of the 
Christian em, and for most of the time from that day to this the 
whole country from Keriya eastward for 600 miles, almost to China 
Proper, remained practically uninhabited, even more so than to-day. 
Not only the inhabitants of the towns disappeared, but also the shep- 
herd tribes among the mountains, who, judging from names, traditions, 
and ancient roads and dwellings, were formerly numerous, and who 
would feel the pinch of aridity more quickly and keenly than the towns- 
people. Part of the population may have been killed in war, or have 
died in the epidemics which rage when a country is over-populated, but 
the rest must have migrated. If, though only in bands of a few 
thousands, thoy invaded regions already well populated, where the means 
of livelihood were growing less because of desiccation, distress and wars 
would ensue, and the only relief wonld lic in farther and greater migra- 
tions. And thus, all Central Asia being under the same ever-increasing 
stress, a succession of dry yoars, or a change such as has taken place in 
Chinese Turkestan sinco 1900 from an increasing to a decroasing 
quantity of water in the rivers, might canse migrations equal to the 
greatest recorded in history. 
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Pleyad party in 1864, and Nya, the friend of Mis 
of this Modi Mohammad, Aftor the 


Mafendi now lives. Before 
Tarabba river; but, broadly speaking, 
limit of Mohammedan influence. Theo 
worried the Jikums, and at last, compelling 
capital Kororofa, had broken their power. 

Quite different from these Fulanis are 
who aro frequently met with along tho 
Speer je waters Oat 9s peace 0 
knows whero, they passed in and out amongst th 
where they thought they would find good p 
offensive and unmolested. They did not mi 
land as did their Mohammedan cousins, and 
light skin and their Asiatic features, They neve 
Sinco Andrée Brue, in 1697, encountered his 
‘Timbuktu, the origin of this strange tribe bas 
Suocessively they were connected with Dgypt, C 
Caucasus, and Persia. 
‘There are several rontes from the Benue to the 
The more important of these are: the one leaving at Lo 
through Keffi to Zaria and Kano; another from Ibi 
third from Yola to Bornu. It was by this middle one 
Benue valley for the north. The first im 
in 1904 was Wase. This pretty walled town is si 
close behind it stands an enormous basalt rock, 
stump of an ancient voleano. In shape and aspect 
resembles the famous Bear Lodge in the Black Hills 
top thousands of birds find a resting-place, and thoir de 
season give it a look of a snow-covered mountain: 
inaccessible, it has given rise to many weird legends, 
host retails with much relish to the new-comer. ‘The nat 
rock Goran Dusan, i.e. the Kolannt-stone, measuring over 10 
the base; it is visible for miles, and known to every t 
country, and from it the local chief takes its namo of § 
Rock King. ‘To the westward, at a distance of a little 
the ragged hills of the Murchison range present a b 
Waso river flows through the intervening plain 
stretches of green pasture vary with cultivated fields, and 
cattle grazing everywhere give the whole an extremely p 
The town, with its well-built houses now in ruins, its date 
crenolated wall, has seen better days, and the local history is 
the fitfnl political changes that kept the country in 
state of unrest, making it a difficult field for peaceful admi 
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With the advent of a Western government, a stop was put to all theeo 
local ¢nterprises, but no power on earth could freeze this seething 
Mass into even shape ina moment. The pagan for some time to come 
would look with hatred and suspicion at the Fulani chief, and the 
latter would find it difficult to see the native Kaffir enything else 
but his rightful prize. It cannot surprise any one when tho savage 
amongst the hills, forgetting that all things have changed, lets fly an 
arrow at the passing caravan from sheer force of habit. The man who 
got the last knock not unnaturally longs to be able to hit back. 

Originally there was a fairly largo settlement of Jikams at the foot 
of Wase rock, Then whon Yakoba bad Imilt Bauchi town to the north 
and had become powerful, his followers camo south and conquered the 
country towards Muri and to the Benue, driving away the Jikuma, and 
causing the native pagan tribes to take refuge in the hills. After the 
fashion of the’ Falanis, Yakoba gave Wase to one of his chief slaves. 
This giving away of large newly conquered districts had its obvious 
advantages, for the province was engured against falling back; the 
possession of large lands stimulated the servants of the chief, while it 
provided the necessary food and material for the upkeep of the army ; 
moreover, the slave Jeadera were kopt away at a safo distance from the 
court, Similar to our old feudal barons, they held the land from the 
king, to whom they paid an annual tribute, and had to keep up an 
army always ready to start at the command of tho king. 

Tn connection with the present dilapidated state of the town and 
the proverbially bad character of the Wase people, an old slave of the 
late Emir of Sokoto told me the following tale: When the Emin-el- 
‘Mousselmi sent his messengers round to all the various towns of the 
provinces, one of them arrived one evoning at the town gate of Wase 
just as tho sun wont down beyond the blue hills of tho west, and Salla 
was called from the mosques. In those days the town was crowded 
with people, The women wore beautifal silver bracelets and rich 
clothes, even the poorest of the men had his horse, and as to the horses 
and cattle of the chiof and his slaves thoy could not be counted. Thero 
was no lack of grain and fruit of every kind. All was abundance and 

The drums and dances were kept going until the town 
woke up in the morning. Then the king and the chief men sent for 
the Sokoto messenger, and gave him one bowl full of corn; that was 
their contribution to the mosque at Sokotoe, There on that small hill 
north of the town the man from Sokoto stood. He was a holy man, 
and he cursed the town, and he cursed the men in it. From that day 
the Waso men cat withont over stilling their hunger, the san dries 
up their soed, and the rain boats down their houses, and where will 
‘yon ever see a well-fed horse or a beautifnl woman in Wase town 
to-day?” 

When the horsemen from Bauchi originally onme down, they found 
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the natives which I had seen before, I asked a 
told me that no men with any sense ever willingly to 
‘Though this characteristic is not uncommon amongst 
it shows how much these pagan tribes havo kept to fl 
ono who has visited the Benne will assert that the nat 
easily forget himself so far as to give a straight 
question. As regards the dress, the Yergums have simple t 
men wear a skin round the loins; the women a few 
leaves stuck into a narrow belt, carried in front by the 
and behind by the girls, 

Around and behind the Yergume on the various hilt 
other tribes, such as the Talus, the Pés, and the Gazuma 7 
ing the latter, I found right up to the mountain crest © 
skilfully built of large granite boulders, and in several 
the path led over the steep rocks, regular steps had been ont, sit 
to those an Alpine guide carves in the ice, It will berries 
of careful study to find ont who wero the original inhubitants, ‘There =| 
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Leaving Wase I followed the route through Bashar, a 


situated and well-kept place. The natives are good farmers, 
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a close community, allowing no strangers to settle in the town, They 
claim to have come from Bornu. 

‘The road then leads on to the north over the hill range to the high 
plateaus of Bauchi, The country is more wild and rugged, showing 
volcanic action ; the plateaus of iron sandstone are intersected by deep 
cations, ‘The road leads through several of theso, first at Duguri, where 
we huve a regular valley with a little river and fertile ficlds on both 
sides. 


Further on the road at Tongolong, the village lies in « regular 
chasm, he sheer precipices of rock which enclose the little settle- 
ment have formed a natural and offective defence against all intruders, 
‘Tho natives like informing one that they were never worried by tho 
all-fearod Pulanis, who, indeed, must have turned back for their horses’ 
sake at the sight of these rocks. It was also the natural and safo 
position of their settlement which made them independent from their 
chief at Pali. They say that originally they had come down with the 
Fali people from Bornu, and their features, as well as their tribal 
marks, certainly seem to bear that out. I willingly consented to the 
wish of the vonorable old headman, who asked me if his people could 
have their dance in the evening. 

‘The high cliffs of the valley showed clearly in the bright moonlight, 
when the strains of a native band were heard coming from an adjacent 
village. Through the long guinca-corn stalks mon and women came 
out like 90 many shadows from the various clusters of huts. The suund 
of the fiddles and tho rattling of a calabash fillod with pebbles came 
ever nearer, till the hand with many followers emerged from the dark 
fields to the open space, where a broad sandy river-bed formed a natural 
playground, A merry crowd had now gathered, chattering and laugh- 
ing and thoroughly enjoying itself after the way of the African. The 
musicians, three stout men and a woman, played in that typical way 
eomrmon to all primitive people, ono fiddle leading with a slightly vary- 
ing wailing tune, when the second fiddle took up the air, repeating it 
in lower notes, and the woman accompanied with a rhythmic swinging 
of her calabash. It is a weird, melancholy noise, naturally in a minor 
key, but full of ever-growing excitement. All the young people had 
now formed into two rings, the men inside, and round them an equal 
number of girls, They started walking round slowly in opposite direo- 
tions. Then, as the music became faster, they quickened into a kind 
of two-stop, the men dancing in and out around the girls, who kopt 
Toving the other way. Each time the boy faced tho girl, he turned 
round, gave a little jump, and, smacking her outstretched hand, moved 
‘Off to the next beauty, where the performance began again. All was 
“lone in time to the music, and the movements of the laughing youngsters 
ould not have been better G 
‘hemselves to the most thoroug! 
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we had been acquainted for years. A little way off sat the matrons 
and the old men, watching and talking over what they had done in 
their younger days. Bohind was the black bush, with here and there 
a higher palm tree coming out and showing in clear silhouette against 
tho white rocks; while the stars moved slowly over the sky, and the 
great silver moon made it all look wonderful and uncanny. Quite 
‘unconsciously I recalled old familiar scenes, other music, other costames, 
and a smallor room, and these naked savages were after all not so very 
different from the wise Westerners. 

Forty miles’ march in a north-eastern direction brought me to the 
town of Fali, lying well outside the hilly country, in that great un- 
dulated plain stretching from the foot of the Tangali mountains 
towards Bauchi and Gombe, About halfway on that road some deep 
wells, cut straight through hard rock, point to the existence of somo 
ancient settlement, |Some overgrown rubbish heaps or a dilapidated 
well, all that is left over of an ancient town or village, is a very 
common sight to a traveller in those parts. Even up to this day an 
unpleasant neighbour or a succession of bad crops is sufficient to cause 
a whole community to migrate to another place. 

The traveller is struck at Fali with the size of the rained com- 
pounds and buildings, where many remains of well-built urches and 
prettily painted columns point to the former wealth of the inhabitants. 
Somo of that wealth they got from the salt-pans at Jobjeb, over the hills 
to the south, in the Muri province. Once a year all the powerfal men 
went out to Jebjeb with their slaves, and returned aguin with the salt 
when the first tornados announced the rainy season, and it was time to 
prepare the fields for cultivation, in the same wayes the Manga salt- 
pans are worked to-day by the Kanuris, But since the Sarikin-Bornu, 
the chiof of Miss down for an expedition to the Bonuo, and 

i that was proud and powerful in 
gone, for only a few returned. 
a it certainly gives a good 
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younger son of the Chief of T'rum,a small nogro state off the Gere, in 
the Yoli mountains, went to the court of Sokoto, where he accepted 
Islam, und spent several years in study of the sacred books, Shortly 
after his return home his father died, and, aided by the Sultan of 
Sokoto, who by then had taken the title of Ruler of the Faithful, he was 
able to oust his elder brothers and take the throne to himself, At the 
samo time his master gave him the country south of Kano to the Benue, 
inhabited entirely by pagans, Hausas, Bolawas, and Bauchis, Amonget 
the latter, to whom he and his family belonged, Yakoba built a town, 
and called it Garon-Bauchi, Soon the town, by reason of its favourable 
position between Kuka, Adamawa, Nupo, and Kano, became a renowned 
trading centre. A wise law, which he establishod at first, namely, that 
none of his subjects, Mohammedan or pagan, should be sold into slavery, 
helped to make him popular ruler. But the Fulani from Sokoto soon 
became the dominating party at court, oppressing the pagans. 'his led 
to civil war, which was, however, successfully suppressed. An attack 
from the powerfal Bornu was met yictoriously, and the kingdom of 
Bauehi was officially recognized by El-Kanemi. After forty years’ 
reign, Yagobe diod in 1847, and was followed by Brahima, 

From Fali the Bornu road turns in an easterly direction, and march. 
ing along the high plateau through pleasant and open country, I passed 
various large villages, with extensive and well-cultivated guinea-corn 
fields Your days’ journey brought me to Kafaretti, the first Bolawa 

Whese Bolo negroes are one of tho most important native 

txibos in the Bauchi country. he men are tall and broad, and do not, 
4 rule, shave their heads after the fashion of tho Hausas and Kanuris. 
FF rom what I could collect of their language, the vocabulary seoms 
e@<tensive, and they pronounce their words with a curious nasal sound. 
‘here are a good many roots in the Bolowa language that occur, in a 
slightly altered form, in Hausa. If the Hausas are, as most of the old 
travellers held (ride Denham, Clapperton, Burth, and Nachtigal), tho 
resrlt of the mixing of different negro tribes and some northera 
their language certainly seems to point that way, for thore is 

a race in the Sudan now which has not contributed some words 

to hp» Hansa vocabulary. The Bolawas that Roblfs met in the sixties 
Were still uncivilized pagans. ‘I'hose I have seen showed in their dreas 
“uci their manners that they had accepted much from the surronnding 
ns. At Kafaretti the men wore the Hausa tobe, and the 

Women the ordinary black cloths. of the latter have their hair 
dose in the Fulani fashion, with strings of beads woven into it, A 
‘ur Zous dance was performed by the old chief himself, who wax dressed 
“P in the most fantastic way, and seemed considerably embarrassed by 
Asrge state robes. Four fiddlers and two men large fans accom~- 

‘him. Slowly gliding backwards and rds, ho arrived in 
frorat of me, and thon, going back again, repeated this sovoral times, 
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to the south, ‘The compounds inside tho 
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women of the house grind the corn. One 0 
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a boy, who climbs to the top with a wooden 
moved the little grass cap from the apertu 








I saw here, for the first time, some Tangali 
bad harvest, had been driven down from their 
showing in « faint outline on the southern h 
(Zeitschrift fiir Erdlunde, vol. 8, Hoft 5) wrote from B 
authentic information we possess of this wild trib 

I made the acquaintance of cannibals, with 
medan natives had scarcely any intercourse. They 
the country people Nyamnyams, a collective name, 
of man-oator, as Nyam moans in their language *1 
and most important tribe amongst thom are the 1 
mountain range to the south, known by the rf 
high over the plain, These people have up to now 
independent, and are only frightened from time to tim 
Gombe chief, who lives five days away from th 
descond to the plain to buy iron implements for » 
gave me some trouble to enter into communic 
first they ran away at the sight of me, like the heath 
hills, Some beads and other small presents at last 
found the people good-natured, talkative, and extron 
presents. It is untrue that thoy eat their sick. By 
people sick in their villago, and found that thoy were 
tenderly. When they died, their relations broke out 
wailing, which lasted all night. But they eat all « 
in fight. The breast was given to the chief, and the | 
part, to the women, while the soft parts were dried 
ground into powder, to be mixed with the cooked food,” 
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Richard Lander was informed that tho mountains south of Kano, 
towards the sea, wore all inbabited by tho wild Nyamnyams, and 
again we meet that name in tho doscriptions of Schweinfurth's travols 
through the heart of Africa. The occurrence of this name of a like, 
meaning in the different parts of Africa points toa language common to 
‘some primitive race, which must have been that of the original inhabi- 
tants of the country, or that in these hill pagans we have fairly sure 
desoondants of tho old Africans. The Tangalis that I saw were very 
black and ungainly built, with coarse nogro features. They had no 
tribal marks, and wore absolutely no clothes. 

Doho was the last heathen village that I saw before crossing tho 
Gongola into Bornu. To the north of Doho the country is inhabited 
by the Gombe Fulanis. Passing through Dukul, Tongo, and over the 
ruins of Burmi, I came to Ashaka, and, bidding farewell to that 
country where such an interesting chapter of African history has been 
written, crossed over the Gongala river into the land of the merry 
Kanuri. “ 


TWENTY-FIVE YEARS’ GEOGRAPHICAL PROGRESS.* 
By the Right Hon. Sir GEORGE TAUBMAN GOLDIE, K.OMG., 
President R.G.5. 
Tr is just a quarter of a century since the British Association held its last meeting, 


fn this ancient city of York, and celebrated the jubilee of its foundation, so that. 
from the moment of accepting tho invitation to preside over this Section it was 
clear to my mind that the most appropriate subject for my addrevs would be the. 

between that jubilee and what I believe would be called in 


of our race the religious observance of astronomical periods and the tendency to 
certain numbers of such periods as having a peculiar value. Geographers, 
indeed, might be excused some tendency to this human weakness, as they are 
‘ntirely dopendent on astronomical methods and on an elaborate use of numbers 
for the primary necessity of ascertaining where they are on that surface which it is 
their business to examine and describe. 
‘I do not propose in this address to deal only, or even chiefly, with the progress 
Of exploration since our jubilee meeting in York, for although that progress has 
been remarkable, its effects aro probably less far-reaching than the growth during the 
same oly ‘scientific treatinent of geography ; while both of these advances, 
Saken together, are, to my mind, of less importance to our country—and we are, after 
#21, a “British” Assoclation—than the spread of the geographical spirit amongst our 
People, on the main cause of which I shall saya few words. Lot me deal, then, with 
Ehiese matters in turn, bearing in mind, however, that the two latter subjects—the 
Browth of mientific method and what I may term the democratization of geography 
——are #0 interwoven a4 to make it impossible to separate them altogether, 
First, then, as to the advance of exploration since 1881, In that sestion of the, 


4 Adress to the Gestogical Section at the York meeting of the British Association 
‘Tere the Advancement of Scicnce, by the Right Hon. Sir George Taubman Goldie, 
iy TAT, FAK, Proaident of the Section. 1 
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soundings down to 2000 fathoms, and collected a vast amount of 
logical information, which has enabled him to work out, to : 


Lot us pasa now to the other end of the Earth—to the great 
‘now appears beyond doubt, surrounds the southern pole. Here also 


able progress has been made during the last twenty-five years. ; pariod - 
pap daisies gle rosacea tn ‘been made 


Geographical Socioty to that great geographer, Sir Cloments Markham, a Ye 
man, I may be allowed to dwell especially on the splendid and varied work of the 
National Antarctic Expedition under Captain Scott, which not only carried our know- 
ledge of the Antarctic continent about 5° further south than the limits seven 
previously reached, but also collected a vast amount of scientific information. 

And now, leaving the polar regions, let me try to recall the position of 
tion of the African continent in 1881. Stanley had only recently ‘a. 
history-making journey across Africa, by which he traced on the map the last groat 
line in the framework of the continent, the river Congo; and so accurate were hia 
observations that, notwithstanding the vast numbor of later explorers, the coursé af 
the river laid down by bim has practically remained unaltered. But a glance at & 
map of Africa of 1881 reminds us that enormous blanks existed, almost from the 
tropic of Capricorn to the upper bend of the Niger, in the centre and west of the 
continent; that the region between the equator and the Gulf of Aden was almeut 
unknown; that our knowledge of the great lake region of Central Africa, as also of 
the eastern and western tributaries of the upper Nile, was most imperfect. Little 
had been done for tho Central Sudan states since the days of Barth, aud only very 
‘vague notions existed as to the real character of the Sahara. Since 
the efforts of Stanley himself and of a host of Belgian, French, and British 
the map of the whole Congo basin has been crowded with rivers, apes 
approach to accuracy, while the hypothetical lakes of the past have evaporated. In 
the southern quarter of the continent, all th ion from the northern limit of Cape — 
Colony up to the Congo watershed and Lake Tanganyika has beon to @ large extent 
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mapped in a provisional way and all the main features laid down. The work of 
explonition in the eastern regions of Africa bas been no less complote. Stanley, on. 
his oxpedition for the relief of Emin Pasha, discovered the important range of 
Ruawenzori, and laid down with some precision the outlines of Lake Albert Edward ; 
and German explorers have made very fully known those remote 

feeders of the Nile which supply the Victoria Nyanza, and have contributed largely 
to our knowledge of the great Rift valleys and the lakes which occupy them, 
the original pioneer from the east coast through Masailand towanls 


Our knowledge of Lake Chad and of its present and its probable 
ly extended, and many problems have been suggested which will 


with the result that we have becu compelled to revise the prevailing 
impression of the great desert, which is by no means the featureless waste which it 
tesed to be considered. Taking the continent of Africa as a whole, its map has been 
thickly covered with a network of features, and, 20 far as cartography is concerned, 
all that remains to be done is to fill in the meshes of that network with local details 
‘and to give precision to our maps by careful triangulation. 

I have dealt at some length with exploratory work in Africa, because it is the 
continent of which we knew least in 1881, and our knowledge of which bas made 
‘the greatest strides since then; but the contemporancous advance of our scquaint- 
‘ance with the topographical and physical conditions of other portions of the 

‘thas been very remarkable, A host of explorers, of whom I will only 
svention Younghusband, Littledale, Bower, Sven Hedin, and Huntington, have 
‘crossed the centre of Asia in various directions. During the same period the 
Ropogmphical survey of India has been brought to completion, while Indian 

EL The ae signer scoeedage li Septet at 

dependency, ve much progress in the maj of 

Sisterkiaes ood Persia. ‘The recent Tibet expedition practically Since 

(of the sources of the Brahmaputra, and Jaid down its central and upper 

Ido not. know whether we should regrot that they wore not able to fill in 

gap in the lower course of that river, for we shall atill enjoy the pleasures 

‘of solving this interesting problem, which, with some equally unsolved 

in other parts of the globe, reminds us that explorers need not yet sigh, 

for other worlds to conquer. Numerous travellers have crossed 

in all directions, and have done much for its accurate mapping, as have also 

‘the French in their Indo-Chiness possessions. Even in Turkey in Asia, where 

serious diffioulties are encountered by explorers, such men as Ramsay and Maunsell 
‘Ihave done much valuable work. . 

2p2 
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“which the Royal Geographical Society undertook about that time into the position 
‘of geography at home and abread. 
years previously the Society had been endeavouring to awaken the 
‘public mind as to the high capabilities of geography when dealt with on scientific 
tines, and to encourage the teaching of the subject on a higher plane by the award. 
of medals on the results of examinations, The failure of these altempts induced 
the Society to make the investigation to which I refer, and its report (published only 
afew yonrs after the York meeting) may be regarded as the starting-point of the 
revolution that lias since occurred. It was found that Germany even then had 
Professors of geography in noarly all ite universitics, and a number of thoroughly 
trained and earnest stadents who devoted themsolves to investigation of the subject 
in all directions ; and that in Austria, as well as in Germany, geography had attained 
1 position, both in universities nnd in schools of all grade, practically on a level with 
Sercliet tithe of &incation; while in this country it was geoerally regarded with 
Lemcteg sell had no place in our universities ; ae 
higher schools ; while in the simple googra iy of our 
palsettaey rachicols hace was" great room ‘for “improvement: Practical Practical work in 
research scarcely existed, except in so far as it was an outcome of 
‘geology. ‘There was no encouragement for students, there was no high-class 
‘geographical literature, such as existed in Germany, and for standard works we bad 
‘to resort either to that country or France. ‘The great treasure-house for geographers 
was Elinée Reclas’s ‘Géographio Universelle,’ which, fortunately, was translated into 
English. ‘There existed, indeed, a fow popular works in this country, but these 
‘were more or less of a purely descriptive and unscientific character, excluding 
altogether the fundamental data of the subject. In the Society's report to which I 
have referred were also givon vory interesting quotations from the opinions of head 
masters of Euglish public schools as to the value of geography and the educational 
‘position which it ought to: have. It wax melancholy reading. Only a fow of them 
‘took « favourable view of the subject, while the majority treated it with little respect, 
"Tho remarks of those who favoured its study are to-day chiefly interesting as show~ 
ing the entire inadequacy of the methods of geographical tuition in those days, and 
~ the little importance attached to it in educational circles. I must, however, quote 
with approbation the words of one master, who said, “I fool strongly the great 
Gmportance of the subject, not only as a mental discipline, an essential part of a 
‘Liberal education, but as more especially necessary for Englishmen, many of whom 
wall be called, upon in after-life to turn their geographical knowledge to practical 
‘aud serious account ;" and he added, “ One of the difficulties in doing justice to the 
claims of the subject is the somewhat absurd projudice in teaching geography, a8 
‘if it wore less worthy of first-rate men than Latin prose, or essay writing, or 
critiei#m.” On the other hand, most of the head masters throw cold water ou any 
_ attempé to give geography a substantial place in our great public schools. They 
_ considered it not sufficiently important ox an educational instrument ; it was hardly 
‘a discipline; it was little more than an effort of memory; it was quite worthless 
_ educationally till it beeame a branch of hi ; problems in it conld not be ast. 
‘These masters were supported by tho opinion of a distinguished geologist that 
was not suitable as = university subject because it was “ graphy," se 
“not = “logy.” Nor, indowd, can it be contended that these depreciat 
geography, as it was then generally taught, were unreasonable. 
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Survey Department, Egypt. ‘The Physiography of the Nilo and its Basin’ By 
Captain HL G, Lyons, rns. Cafro, 1906, Pp, viii. 4-412, Maps and Diagrams. 
he ne ha being poured into the dark parts of the Sudan, and 
piece by piece the mysteries of tho ancient river, the Nile, aro being unfolded to an 

Junker, Schweinfurth, Marchand, Emin, Donaldson-Smith, 
and others have all taken their share in the work, and although there is still abun- 
‘dant field for the explorer and the sporteman up the courses of unknown Nile 
‘tributaries and along undiscovered watersheds, it may be said that the geography of 
‘the Nile basin, 0 far as the main features are concerned, is pretty well known, 

Tn 1904 appeared the exhaustive report of Sir W. Garstin, closely followed by 
that of Sir W. Willcocks, Now we have the very interesting volume of Captain 
H. G. Lyons. Garstin and Willcocks wrote first as engineers concerned in the 
water-supply of Egypt. Captain Lyons writes as an engincer, a geographer, a 
Meteorologist, and a geologist, His volume now before us consists of 387 pages of 
Very wolid matter, bristling with figures, and containing: forty-eight plates and 

‘There is not a page of padding or spinning out in the book. In fuct, it 


aire 60 condensed as sometimes to be not very easily followed. It is, 
it to review such a book within reasonable length for an article for 


journal. 

‘Where is little to be gained from disputing what is the source of the Nile, 
‘Garstin pronounces emphatically that the great reservoir of the Victoria Nyanza, 
‘Sovering an area of 24,000 square miles, is the true source of the river. But if it 
Radish ectnnve WlS6I'T. voatebutes to fhe conamsea trearn nertl of the 
‘Function of the Victoria with the Albert Niles, then tho latter river must be taken 
Sas the true Nile, having its source about lat. 1° 30’ 8,, where “the Great Rift” is 
‘SGnally blocked by the mountain masses of volcanoes rising to a level of above 12,000 
“vet, which form the watershed of the basins of the Nile and the Congo. Moore 
Hocints oat that this great obstruction across the long valley of the Albert Edward 
mand Albert Jakes is the result of a “comparatively recent volcanic outburst,” before 
“She occurrence of which the waters of Lake Kivu, which now dischargo into Lake 

bly flowed north into the Nile. It seems possible, then, that at 
course of the Nile was still longer, and its source was to be found 


flowing past Fowera to 
‘Goin the Albert branch is nearly constant, and amounts to about 20,000 cubic feet 
Hor second. "The volume contributed by the Albert branch, on the oti 
Syery variable amount, ranging from a minimum of 17,000 to a maxin 
cubic feet per second. "The reavon nssigued fo 





tliat of the Albert at abont 2800 feet, abore the wea. Down this slope 

the Nile has to flow in a course, of 250 miles, The Ripon beret 

Below this for 40 miles the river flows on a steep slope; then 

sluggishly through marsh and shallow lake. Willcocks estimates that 
evaporation in these great sheets of water must be as great as the gain 

‘On emerging from these swamps the river flows with a gentle 

navigable stream for about 80 miles, when It again enters on psaeecs o 
cataracts and rapids, ending in a narrow cleft in the rock wall not 20. 

‘Through this cleft the whole river rushes and thunders over the 

drop of 140 feet, -Afchor stance below thet Visite il ATR ea 
tiver unite, 

Captain Lyons thus briefly sketches the geology of the southern. part of the 
Nile: “ A plateau lying some 1500 metres above sea-level, and 
quartzite, and schists, The central portion is cecupied by Lake Victoria, while the 
deep fault valley in which Lakes Albert Edward and Albert lie forms the western 

Much movement has taken place comparatively recently, and blocks of 
the plateau have been raised, lowered, or tilted, so that the drainage fellows the 
depressions so formed. As yet the rivors have not had time to deposit or erode 
sufficiently to give a regular grade to their beds, #o that marshes and. 

still alternate with reaches in which the fall is considerable, and the 
flow therefore rapid." 

About 10 miles from the north eod of the Albert lake the river flows in one 
channel about half a mile wide, between high and well-defined banks, and although 
there is no rock auywhere near the surface, Sir W. Garstin considers this the spot 
where a regulating weir ought to be thrown acres the river, should it be determined 
40 control the waters of the Albert Inke, a measure which will certainly be under- 
taken someday. For about 140 miles from the end of the Albert lake the flow o! 
the river is gentle, and navigation not difficult, though obstructed by papyrus 
marshes, and then begins a wild descent of 100 miles, in which the river falls 
720 fect. In some of these cataracts the river is not 40 feet wide, and must be 
great depth. The last of them is known as the Fola rapid. From this point, for a 
distance of 1160 miles the navigation would be uninterrupted, eave for the very 
formidable obstructions known as sadds, to be alluded to later on, masses of 
tion that rapidly block the whole course of the river. The river, which is here 
known as the Bahr el Gebel, bas now deserted the plateau of the lakes, formed of 
goviss and other rocks, and henceforth to the Mediterranean, a distance of nearly 3000 
miles, it fows through an alluvial plain, unbroken save by the dykes of rock which 
create the six cataracts north of Khartum. Hitherto it has passed through moun- 
tain country. Now it is in the plains, Away 50 miles to the east is visible the 
great hill mass of Agoro, rising to a height of nearly 10,000 feet above the sea. On. 
the west the hills rise steoply toa height of about 4000 fost, attaining to what ix 
delieved to bea high plateau, but it is largely unexplored, 

In this part of the Sudan the temperature docs not vary 5° between the hottest: 
and the coldest month, the average of the year being about 79° Fahr. The rainfall. 
is about 40 inches, of which 33 fall in the months frem May to October. ' 

Captain Lyons ‘hat “it has boon known for yoars past that the rainfal— 
on the more elevated parts of its basin supplies the Nile, but the statement that= 





mows: considerable still Ui alt for a few 
tans fa also play & hom a aig nani gs an 
ae hod told us where the melted. 


Wa way into tho Nile. Surely we have not sufficient data to go on to pronounce 
‘very positively on this question. 

Js 8 ine nang la  eeapee g mi palate ep nen ro 
Lake No, as being deltaic, “since a delta is formed when a stream delivers its 
Jond of detritus into a body of still water, such as. sen or lake.” But-we think 
the term deltaic is capable of a wider signification, Tho course of a large river 
may generally be divided into three sections. At first it rises among mountains, 
Or flows down very stesp slopes, scouring ite banks and bed, and carrying with it 
‘@ quantity of detritax During the next section the river flows through the foot- 
AnGlls. ‘The s'ope of the country and the consequent current i# diminished, but is 

‘Still sufficient not to continue scouring, but to flcat on the detritus brought from 
se bove. In the third section there is not force enough to carry on the detritus, which 
‘herefore depesits in the bed, and in the lake or sea into which the river discharges, 
mend this we consider tho deltaic stage. ‘here is certainly no lake in this part of the 
Wile valicy, but Captain Lyons calculates the slope of the Bahr Gebel as 1 in 24,000, 

= condition not very far removed froma lake. The explanation he gives, in page 
k44, of this part of the Nile’s course is not very clear or convineing. 

From Gondokoro to Lake No is a distance of about 414 miles, and for the 

porthern 250 miles of this distance the river is linble to be blocked by sadds. ‘These 
‘Sonsist of tangled masses of three aquatic plants, the papyrus, the Phragmites com~ 
entenis, and the Vossia procera reed, On either side of this portion is a series of vast 
sshallow swamps, These plants are bedded in the sail below the water. Their hold 
on the wet earth is lessened by the force of the wind, and if the water surface rises 
She roots become detached from the scil, with earth adhering to them, and retaining 
“Shem in a vertical position; tho wind and current carry them into the sluggish 
s=stream of the river; a snag projecting in the stream checks their course; another 
ioating island catches on to the first, and, as Sir W. Garstin says, “a strong gale 
may set hundreds of acres of these floating masses moving in one direction. When 
othe murface of the water is blocked, the succeeding masses get sucked down, until at 
Gast the whole becomes wedged into ono solid block, . . . not infrequently attaining, 
a thickness of 5 metres." This blocking of the waterway natarally raises the up» 
stream surface, flooding the marshes right and left till the river manages to find a 
side channel, or until the obstruction in'the main channel at last bursts, and the river 
clears itself. ‘There is record of a sadd of this description forming afresh seventy. 
days after being cleared. ‘ 

‘Notwithstanding that there is an annual rainfall of at least 39 inches over the 
catchment basin of tho Bahr el Gebel, and that it receives from tho lake platewu front. 
17,000 to 35,000 cubic feet per second, and although this vast swamp is the natural 
outfall of the Bahr el Ghazal and of many tributaries as far as the distant plains of 
Darfur—in spite of all this, and incredible ax it appears, the volume of tho river up- 
Misa of the, function of the Sobat docs not. exceed: constant supply of 16,600 
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Abyssinian mountains, whence it carrica Sarat re ere 
‘whenever it reaches a more moderate slope. For the m 


retaining | 


per second) in September « 
Set iste’ Amen pate are ta ee ee 
ward in its course, A much greater river—the Bluo Nile—is then in 


ee 
vast reservoir, with (according to Captain Lyona) « storage capacity of 
million cubic feet. 

So far, we have been conetdering the branch of the. Nile that descends from the 
Lake plateau, and more or lees scrves to drain the great swamps that lie about 
550 miles south of Khartum, while it receives the waters of the Babr el Ghazal 
from the west. The basin of the White Nile and its tributaries vastly exceeds that 
of the Blue Nile and Atbara, but it is these last that ereato the wealth of Egypt. 

‘The rainfall over this art of North-East AGica deeetees tone eae 
and so it happens that, while the Sobat is still in high flood up to December, the 
Blue Nile, which rises 6° further north, falls rapidly throughout October, and has 
a very modest discharge in January, by which date the Atbara has ceased to flow 
altogether and {s merely a sorles of pools, Yet at its maximum in September the 
Blue Nile is discharging about 400,000 cubic feet and the Atbara 70,000 cubic feet 
per Second. Te Dis wales dad up i the WN ee 
in Egypt until tho end of Decomber. For six months after that Egypt 
the supply coming down from the lake plateau. ‘Tho Blue Nile oot the Atherw 
take their rise among the lofty mountains and elevated plateaus of Abyssinia, 
rising to a height of from 16,000 to 6000 feet. It is this high mountain region 
crossing the path of the monsoon current which causes the heavy rainfall which 
supplies the Sobat, the Blue Nile, and the Atbara. ‘The slope to the west is gentle, 
and so most of the rivers flow in this direction in channels deeply eroded and 
dovious in their courses. Of these the largest and most important is the Blue 
Nile, known in the upper part of its course as the Abai. 

‘The geological formation here, as in general over the Eastern Sudan, consists 
of granite and gneiss, varied by tracts of lava and basalt. Embedded among theso 
mountains, at an elevation of about 5800 feet above the sea, lies the beautiful Lake 
‘Teana, covering an area of about 1200 square miles, from the south end of which 
flows tho Abai or Blue Nile, the discharge of which Mr. Dupuis found to be, on 
January 31, 1908, about 1600 cubic feet per second. A marked feature of the 
Bluo Nile and the other rivers of Abyssinia is the decply eroded channel through: 
which, by the most devious courses, they come out at last on to the plains of the 
Sudan. ‘he gorge of the Titta, for instance, is 3400 feet higin. 

For some 500 miles of its course from Lake Tsava the Blue Nile flows 
hilly country. From Reseires onward to Khartum, a distance of nearly 400 miles, 
it flows through wide-stretching plains covered with low scrub jungle until the 
approach to Wad Medani, the most important town on the Blue Nile, with s popa~ 
lation of some 20,000, the capital of the Senndr province. Here we get into 
abundant diwrra or millet cultivation. When the population has been replaced 

a ad eT 
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- Ono fact is dwelt on by Captain Lyons. In the great tourist season of Cairo, 
opinion is often expressed that the climate is changing, and whereas rain was 
unknown in Egypt, it is now a yearly occurrence; and this is put down 


thea 9a it is now, “But at least,” says tho tourist, “no rain falls in Upper Egypt.” 
And when he Jooks out from the hotel verandah at Aswan and secs the clouds 
pouring forth their supply, he is convinced that this must be a very exceptional 


greator frequency of rain near tho Red sea hills, make the winter rainfall 
important factor, In about every second year one or other of the larger 
comes down in flood, sometimes so suddenly aa to carry away camels and 
s#heep which may be grazing in the valleys, and pours a large volume of water into 
the Niles. ‘Those seils [or rain floods] are Jess rare than is usually supposed, 
wend the dry arid appearance of the desert, together with the rarenest of rain, cause 
‘fhe effect of suck storms as do occur to bo underestimated.” 
Pree atine tecoatih ondary Seiportans 
addition to Nile literature, In a country until lately so very little known as 
‘he Sudan, it is quite wonderful how many valuable observations and statistics ho 
‘Bras managed to collect together. This book must, in every way, rank very highly 
=s a scientific treatize, Everywhere he employs the metric and 


The National Printing Department of Cairo deserves credit for turning out so 
wood a work, probably the best they have ever done; but they might have given 
sus a thicker cover than this wretched sheot of paper, and they should remember 
eee ae wet bas not get the eter win 6 (ore pe 2a) 


i 
 Liberis.’ Sir Harry Johnston, a.0m.o., ete. With an Appendix on the of 
Libis by De Ove Sept, Bele 2vola, London tcbinsm & Co Te" Praen 
Literia, says Sir Harry Johnston, byr 
eountry almost rising to tho dignity 


sab-region. Nevertheless, Liberia is of in 
and political problems 





neighbouring regions. Much of this has no 
berrpie srs ati taerarrey ch 
old chronicles Lid ope dertoleigper ewererpiodinad Ae ono 
valuable page to the elucidation of historical geography. 
Apart from its historical matter, the scope of the book will bo best exhibited by 


generous tribute is paid to the valuable work of Dr. Bittikofer, expecially in the sub- 
ject of biology. Next we have an introductory chapter in which the topography of 
‘Liberia is broadly outlined, and this is followed by another, called “ Ancient History," 
largely devoted to speculative ethnography, Thus early the author discloses his 
admiration for the Mandingoes, a virile race professing Islam, and among the aristo- 
erats of West Africa. From this point we are taken through the history of the 
country, the first volume concluding with chapters on commeros, geography, climate 
and rainfall, geology and minerals. De ofthe facts dencastensan a Rabe 
planted American negroes and mullattocs are almost as much aliens in the land of 
their ancestors ag are the white intruders, and are subject to the same climatic dis 
abilitics. 

‘With regard to the geography of Liberia, Sir Harry Johnston has little to add to 
existing knowledge as the result of his own journeys, but he ably summarizes all 
that is known of the country. We get a vivid picture of a land of primeval forest 
—the donsost forest region in Africa—hilly generally, and mountainous in parts; 
short, rapid, and usually unnavigable rivera; pestileatial lagoons; & harbourless| 
coast, with one bold cliff rising orer 1000 feet sheer from the water; 
coloured flowers, birds, and beasts; a land of heavy rain and humid heat. In its 
outlines at feast it does not differ greatly from other West African countries, 

The first prices quoted in the chapter on commerce are these: “The value of 
wives varios in different districts, but an average may be strack—viz, 6 brast. 
kettles, 15 kegs of powder, and 6 pieces of cloth, The value of a slave-boy is 15 
kegs of powder, and of a slave-girl 10 kegs of powder or 100 sticks of salt” How- 
ever, all the commerce of Liboria is not of this type. The’ staple exports are coffee, - 
rubber, palm oil, palm kernels, and piassava, The extraordinary wealth of rubber= 
producing trees, lianas, and shrabs indicates that with proper management, and the 
prorision of better means of communication, the rubber industry might become an, 
important source of wealth to the community. There aze only slight indications of 
the existence of minerals of commercial value, though the sand of some of the rivers 
is auriferous, 

‘The second volume opens with an account of the Liborian flora, followed by Dr. 
Stapf's appendix already mentioned. ‘Then come four chapters devoted to fauna ; 
three chapters on anthropology—historical (there is here some repetition of informa. 
tion given in vol. 1), physical, and sovial. ‘The nearest approach to an: indigenous 
race are the Kru and Kpwesi people, and concerning these tribes much illuminating 
information is fortheoming, Chapters on folklore, languages, and vocabularies end 
the volume, save fur the index, which, so far as wo have tosted it, is satisfactory. 

Much of the value of this book, « sonnel of industry and insight, lies im ite 
illustrations and maps. f 
aud twenty-eight of his paintings: eae py, those of binds and beasts. 
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exceptional featuros of the Atlantic shores. The Pacific, on the other hand, is 
surrounded everywhere by folded ranges which on the whole run parallel to the strand, 
and are accompanied in a more or less regular fashion by the voleanoes which con- 
stitute the great Pacific zone of fire. 

‘We then pass to consider another question of the highest importance, with which 
tho name of Suess will always be associated. ‘The ridging up of the Barth's erust 
‘by the formation of mountain chains has hitherto been one of his principal themes, 
‘The question he now asks is this: Can we recognize another type of earth-movement 
by which the land is slowly upheaved or submerged over great areas without marked 
folding? The raised beaches, so well known to all geographers, have long been held 
to prove that such changes have gone on extensively in comparatively recent times, 
But after a review of all the evidence, which amazes the reader by the intimate 
knowledge shown of the geological literature of all countries, the conclusion is 
arrived at that there is no good proof that the land has experienced elevation and 
depression of this nature, The explanation hinted at is that the changes have been 
in the level of the sea. But the argument is destructive rather than constructive, 

Whatever verdict posterity may bring in on this question, the surpassing interest 
of this volume cannot be gainsaid. Every chapter is full of geographical specula- 
tions which fire the student's imagination, The importance of the book must be 


measured rather by the influence it has exerted on geological thought than by the 
rigidity of its demonstrations and the ultimate triumph of its teaching. Those who 
Jknow it well in its German and French editions will weleome the appearance of #0 
good an English translation, while those who never read it before may bo come 


gratulated on having it prepared for their use in #o acceptable » form. Fite 





Gryee Amongst the apparatus surveying, 
ing that the Bridges-Lee photo-theodolit, certainly one of the best, is omitted, 


Hits To Taavenurss, 
Heke ee Beobachtungen auf Reisen.’ Herauagegeben yon 
von Neumayer. 2yola. Thirdedition. Hanover: Jinocke. 1906, 
[Priel 1), 35m, Col 3) 2m. 
If the geographical explorer of the present day fails to bring back valuable 
tific results of his travels, or is at a loss to know how to preserve his health 
he rogion be may visit, or what instrumenta he should take with him, it can 


oppeared, almost simultaneously with the new edition of this Society's * Hints 
third edition of Dr. G. von Noutmayer’s ‘ Anloitung 2u wissen- 

Boo! auf Reisen’ has been published. Although both of 

{ works are intended to furnish guidance for the intending travellers on scientific 


« taining 
“eight hundred pages, is perhaps more fitted for previous careful perusal than 
sb practical hints in the ficld. Still,,to many the bulk may not be a serious 
, and on iinportant expeditions, the traveller acquainted with German 
doubtless consider that the valuable information the ‘Anleituyg’ contain 

than compensates for ita weighit and eize. 
work is certainly most exhaustive and complete, and no less than thirty- 
“Professors and experts have contributed articles on the particular branch of 
(Rifle inquiry which they have spocially made their own. ‘To give merely a 
‘of each of these would be impossible in these pages, and if any fault 
itis that too much has been attempted for the purpose in view, and 
ge travaller would have profited more if less had been given and the 

more condensed. 
h he latest discoveries and results of the most recent investigations have 
re eo nite ot ark nln hal 
Finsterwalder on “ Photography as an Aid to Land Surveying;” Dr. G, von 
yer and as J, Bdler’s on  Magautic Observations on Land;” the im- 
0 ‘Observations on Board Ship,” by Dr. Friedrich Bidling- 
Gs anlile by Des W. ACbppen on the "Uso of Kites in Meteorological 
"and many others. A special interest attaches itself to the article 
ch as it was the last work of the kind undertaken by its illus- 
ithor, the lato Baron ¥'. von Richthofen. 
properly, the opening section of the work, written by Horr P. Vogel, is. 
ixin by astronomical observations ; but considering the im- 
fof Ais wabjoot, arid tho amount of detailed information contained in many 
222 
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Be et ee ee 
leading German towns in the Middle Ages is a question which bas long been the 
wubjoct of inquiry. Thanks to¢ome lucky finds made in ancient town archives, it 
is now possible to state, according to official enumerations of the fifteenth century, 
the figures of population of a number of such communities, in part with complete 
authenticity (as in the cise of Niirnberg), in part with a high degreo of probability. 
‘The following is a list of auch towns :-— 

‘Year of enumeration, 

ene ee UATB-TT nee 

Waar ied) Capital, MMM ee ats 

end of 1th century 

sgt Ae 


the roa data tho lisogalabed eh tattatoan, His Excellence von Inama- 
makes the following remarks in the Statistical Monthly (May, 1906) = 

roll of twenty towns suffices to reduce to their proper *heasure the repre- 

mostly extravagant, of an earlior time respecting tho wealth of population 

towns in the Middle Ages. On this list are included towns, such as 

‘Lilbeck and Augsburg, belonging beyond dispute, politically and economically, to 
Oia influential of their ‘time. Tt can only be regretted that pre- 


adequate for a modern second-rate town, was yet in those times a 

Ae power, not only on account of the generally low standard of popula- 

the empire and ite territories, but also by reason of the exceedingly strong 
ich civic life pulsating in these autonomous communities.” 


‘ASIA. 
and River Profiles in Peninsular India.—In tho 


Earth-movements 
is of the Geological Survey of India, vol. $8, part 1, Mr. E, Vredenburg calls 
tw the marked deviation from the normal displayed by tho profiles 


Beals of the rivers of the Indian poninsula, notably the Narbada, and 


“® Excluding poople in transit, 20,722. + Exolnding people in (ranait, 20,165. 
$ Not counting poople in transit. 


he 
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of 
On emerging from the alluvial plain, near Handia, the profile of the river booomes 
suddenly steeper, and from this point to tho sca is almost a straight line instead of 
Presenting the curve characteristic of most river-courses with their gradually decreas 
ing fall. The general straightness of course also points to the agency of recent 
surface changes. Somewhat similar features are observable in the case of other 


the question, strength 
preserve the effects of such deforma- 
the surface in tocene times would be a 





THE MONTHLY RECORD. 300 


fre Tinited by want of rain, which falls regularly only in the hills, “From Bautu 
La aie tlheetratamarded | Kwei-hwa-cheng) 


rapidly displaced 

first part of the Ordos country consisted of horizontal strata rich in silicates, sand 
‘being hardly anywhero seen. The grassy plain was covered with vast herds of 
ed celsotasie tage wane Sthagen eidacloe. Qrooner Weg? Further 
‘south sand became more and more plentiful, forming great barchanes and blocking 
tla bom At length hills appeared to the south, and the towers 
and battlements of the Great Wall appeared. It is hore composed entirely of blocks 
of loess, which here makes its appearance. ‘Ihe wall is threatened by the advancing 
sands from the north, as well as by the locas itself, and the city of Yu-lin is like- 
wise half buried in sand. No traveller had previously made his way to this place 
in foreign dress, and Dr, Tafel was subjected to much annoyance. South of this 
he crossed « low range formed by a gigantic wall of loess over 1500 feet thick, and 
seeming to represent the Lu-kwa-ling of the maps. Beyond Anbien he left the 
main road to Ning-his, in order to touch the northern spurs of the Liu-pan-shan, 
‘The formations here showed tmoes of much dislocation and pressure, and the 
structure was difficult to make out. Dr. Tafel endeavoured to follow the Hwang- 
ho from Chung-wei to Lan-chau, but found that it passed through a wild gorge, 
impassable by foot-passengers, having here to break through the extreme easterly 
spars of the Nan-shan. The population was exceedingly scanty, and from what be 
taw, Dr. Tafel is inclined to put the whole population of Kansu at far less than has 
‘been sapposel—some two or three millions only. From Lan-ghaw he made his 
way to the country north of Kuku-nor, but dis caravan was attacked by Tibetans 
‘and forced to beat a retreat. He hoped, however, after renewing his equipment, to 

carry out his intended journey through north-eastern Tibet, 
Ascent of Cherimai Voleano.—Tho Tijdschrift of the Royal Netherlands 
ical Society for March last gives a provisional notice of an ascent, made on 
December 24 and 25, 1905, of the gigantic volcano of Cherimai, in Java. Provious 
ascents were those of van Blume (1825), Junghuhn (1837), and ran Hoévell (1844). 
‘This last ascent was made by Heer J. A. Deknatel and five other mountaincers 
from Linger Jati, east by north of the summit. Starting at 7.80 a.m., the expedition 
climbed on horseback till 8. Beyond the top of Gedeh, their path ran without a 
‘break through dense prinimval forest. ‘Then, rising Into the zone of European vege- 
tation, they experienced gront difficulty in breathing, the heart's beating being felt 
up to the throat on making « ten minutes’ climb. At 3 pm. they were within 1000 
feet of the pinnacle. After a further climb of three-quarters of an hour, four of them 
reached the rim of the crater at 6.45, The cavity, with its continuous rumble and 
steam, made an unspeakable impression. All around, however, was 
dense fog. Descending to their hut within 1000 fect from the top, where they 
passed « cold night with the thermometer they started again next morning 
at4, and reached the top at 6. At ler the rising sun and a cloudless aky, 
Pokalong to Krawang, with the sea in 
the voleanoes of mid Java. Starting at 


« in t 
em a, Bo. Tn an 
tepresented as rese, and as si; 
‘Tidore wns island, “ child of the 








little-known country 

témilar espeditlon had. been undertaken since Captain Loafie’s joumey in 1901 (ace 
ee mI nH ooaah is corend 0 great diablo sets 
Loefier was unable to establish the desired connection between Carnot and Lai, his 

Toute on the northward journey trending eastwards to the Shari, whilo‘on the return 
journey, after traversing the Tuburi mareb, he reached Camot by a route which ran 
for the most part a considerable distance west of the Logone, The very heavy 
eae ce bea ine nb eign’ In tle caries oxppidon rads ikeciremely 
for Lieut, Lancrenon to secure natives to act as carriers, A start was! 

Meaney beatae moe ie fale aoe. ‘The expedition first mado its way to 
Kundé, and then turned to the north-east in the direction of the Logone. The 
region traversed presented : hydrographical interest. 
Several rivers, confined within narrow and precipitous valleys, deecend from the 
Mu towards the Logoneand the Shari; and of one stream, tho N’gu, 


was struck not far from a mountain mass named Bumbabal, which 

a wide expanss of country. Some of the tribes encountered had nut even 

‘heard of a white man, and the early stages of the expedition were peaceful in 
ie tae country tho attitude of the natives became decidedly 

resting September 4, after a journey from Kundé of nearly 

unknown country, Circumstances made it necessary for Lieut, 

‘Lanerenon to accompany the expedition on its return journey. On this occasion the 
between Bambabal and Carnot was traversed by a new route which did not 

touch at Kundé; and when Lieut. Lancrenon again turned north to reach his post in 
the Chad territory, he sought out a third route between Carnot aud Bumbabal, 
Bene one Fore ep Captain Loofler. What promises to be a 
still more important expedition has been despatched to the French Congo by tho 
Geographical Society, under the leadership of Commandant Lenfant, with the 
communications between the Sangha and the Logone basins, 
Efforts ‘will algo be made to secure reliable data about the economic resources of the 
country, and to extend French authority among the tribes. ‘The upper Sangha 
Company has contributed largely to the funds, which, according to the 

Dépiche Colontale, smount to £7400. Tacluding the leader, the European staff of 
expedition will number no fewer than nine members. As might be expected, 
Lonfant, who left France for Beamsville on August ei will devote 





403° 
Penatiercrs ee ee 


pete ‘cibecs depending rt the bap of 6 rend of which 
on wi 
the present engineering staff were unaware, 


of the pr 


day was accepted by the Congress 
a will be constituted by the inclusion of two effective and 
pola es a ‘country that has taken part in polar exploration, with 
arrangements for the addition of representatives of ‘countries that may at any time 
new expeditions, Corresponding members may also be nominated: 
‘the ranks of explorers or others who have carried ont scientific research in 
nape he eed ‘The members are to hold office for six years, half of 
ot note ih alle ere pl ee Abra at pede ete 
‘They aro to clect a president, a vice-president, and two socrotaries, ‘This scheme 
Gs the result of a compromise between the views of those who desired the com: 
ctission to be composed entirely of polar explorers, and those who wished to give 
Sta more comprehensive character, both as regards its composition and metliods of 
action. It was understood, however, that its ¢cope might be widened in future. 
At present, at least, it will not organize expeditions on its own account, its main 
‘objects being defined as the establichment of closer relations between polar explorers, 
and the co-ordination of methods of observation. . Especial stress was lald on the 
second of these objects, and it was urged that all oceanographical work should 
conform to the methods adopted by the International Association fer the Study of 


_ ‘The Wellman Airship Expedition.—News receivod at Hammerfest from 
‘Mr, Wellman at the end of August was to the offect that, owing to faults in tho 
mechanical equipment of his airship, the voyage northward had been postponed 
ee nti et he had kept in view from the first. ‘The prepara 
thas in Spitsbergen had progressed satisfactorily, but the car would be entirely 

rebuilt in Paris during the coming winter. 
_ The Voyage of the ‘ Gjéa."—Captain Amundsen hax telographed to King 
the safe arrival of the Goa at Capo Nome in Alaska, the north- 
oe having thus been completely accomplished by him. Bing Haakon 
facie the coast charted by the expedition after 

‘and Qaeen Maud. . ries 7 
‘Mr. Mikkelsen’s Expe rv 
: the account of his doings: do 
nuisual difficulties at 
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finds that tho amount of the former varies directly with the steepness of the pressuro- 
the months November to January, between South Greenland and 


MATHEMATICAL GEOGRAPHY, 
Determination of Areas.—The mothods by which the superficial areas of con- 
“tinents, countries, islands, and seas were obtained by goographera in early times, and 
‘the history of their subsequent development, form a subject that must always be of 
‘interest and importance, and it is striking that comparatively little lias been written. 
‘on the subject. True, brief accounts are to be found in the writings of Humboldt, 
‘Vivien de St. Martin, Gelcich, and others, but these are far from complete, or deal 
Teas sop ty two apes pen Oy ‘This want has now to a great extent 


‘and measurements of areas were made, with some of tho results obtained, making 
‘reference to many authorities from whom he quotes. The third section is 
ally complete cousidering the comparatively fow pages at the author's disposal, and 
commences with the date of the publication of Busching's ‘ Neue Erdbeschreibung,’ 
in 1754, traces the history of the subject down to the year 1850, giving also a short 
‘account of the invention of the planimeter, and finishing with a theoretical dis- 
cussion of the more exact methods and computations for obtaining measurements 
‘of Jarge areas snd xones, taking compression and the figure of the Earth into con- 
elderation. Tho history and development of the various methods and devices for 
areas corresponds pretty much with tho history of geographical 
discovery, and in the earliest times the results were naturally extremely rough and 
approximate, not only on account of the methods themsclves being at fault, but 
oul eee conceptions of the land forms and dimensions of the Earth, 
know! inoreased, the demand arose for more exact measure- 
ee tates testes esiiae thom were forthcoming, 


GENERAL 


Vacation Course at the Oxford School of 
“Pieanial Vacation Qourse in Geography was held this year from Tuosday, 
to Friday, August 24. There wore sixty-five students, more 
number of 1901, Eleven students came with grants from the West County 
Council, and one with a grant from the Glamorgan County Council. ‘Each morning 





was 
Mr. J.P. Comber (who bad also shared his labours at the Kamerun), Grenfell 
‘started on a preliminary trip up the great river. During « five weeks’ voyage, the 
first ‘tributary above the falls (now known to be identical with the Kasai) was 
Ascended toa point above the junction of the Kwango. Soon afterwards a more 
xt ‘Voyage was made, the most important result of which was the discovery 
‘Caceidental in the first instance) of the great northern tributary, the Ubangi. This 
was axconded during the return voyage as far as 4° 30’ N., the great probability of 
‘fie entity of this river with the Welle of Schwetnfurth being thus demonstrated. 
“The iinportant southern tributary, the Lomami, had also beon ascended for a con- 
selidetable distance, as far ax 1° 50’ S,, and the mouths of other tributaries examined. 
"These geographical labours were not allowed to interfere with Grenfell’s primary 
work ana missionary, to which he devoted himself with unflagging zeal to the last, 
Bul he realized the importance, for his own work no loss than that of other Euro- 
pexzis on the great river, of obtaining as clear a knowledge as possible of his field 
of <—porations. Ho therefore continued to take every possible opportunity of adding 
fo ur knowledge of the groat river system, and during further voyages in the 
Pecece avi the companion vessel, the Goodwill, he was able to throw, additional 
JigEat on the courses of other important tributaries, especially the Kasa\, which he 
Ascericdod as far ns its junction with the Lulua, The preliminary results of those 
SUE Wes wore given to our Society in 1886. In 1887 he ascended the Kwango to 
the EXikunji falls and made n largo scale survey, His survey of tho perplexing 
Sota of the main river, with its infinity of interlacing channels, was continued as 
SPPor unity offerol, the result being a large-scale chart based on something like 
209,90) cross-boarings, 1600 sextant. and theodolite observations for latitude, and 
AZOG For tine and longitude. A reduction in ten sections was evontually published 

48 thas Jowrnal in November, 102. 
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CORRESPONDENCE. 
The Phoenician Periplus of Africa. 


A& Mr. E, J, Webb groups me with those who appeal to the “Phoonician 'Pheonician legend, 
of the cireumnarigation of Aftiea in support of their view og the great. 
antiquity of the Rhodesian monumonts, I should like to say that peel: 
‘on the statement of Herodotus, which I none the less hold to be no “legend,” 
the truthful record of an historical event. ie ie ee ee a 
names as H, Wagner (“Phoonicische Schiffer umfubron . . . den ganzen 
isi dues Marine an de Ke vo A 
Book 6, p, 190), E. Reclus (“the first voyage of oe 
Herodotus" (vol. 10, p. 27 of my English edition), Dr. J. & Keltie 
dificulty in crediting the story” (‘Partition of Africa,’ p. 8)), and 
to whom Mr. Webb will scarcely venture to apply his caustic 
“ignorance of elementary astronomy.” J, no doubt, refer to the 
phical Journal, vol. 27, p. 338), but that is only to refute Mr. MacIvers 
statement that the ancients had no knowledge of the Austral regions. ‘The st 
also mentioned in my ‘Gold of Ophir,’ p. 94, but only in a casual way, an 
argument ix built upon it. 

er ichn ti i Canela ka PL 
tion, “why docs no one believe him when he gocs on to speak of a Carthagininee 
one?” ‘The reply is that this is just what Herodotus doos not de. He nowhere: 
mentions a Carthaginian “ Periplus,” not even that of Hanno, which may have got ay 
far as the Bay of Bissagos, What ho doss mention, immediately after the Phoonician 
story, ia that of the ill-starred Sataspes (Book 4, par. 43), which was sent, not by the 
Carthaginians, but by Xerxes, who impaled or cracifled (dvesxvAdmee) the unsuc- 
cessful prince on his return to court. Why Posidonius is introduced I fail to see. 
No doubt he tried to discredit Herodotus ; but so he did Eratosthenes ie 
attempt to correct that great mathemat 's calculation of the circumference of the 
Farth, made « lamentable blunder which retarded the progress of geographical 
studies for many generations. 

A. H. Kraxe, 


‘Mr. Webb seems somewhat to miss the point of those who regard the statement 
that the sun was on the right hand during the supposed circumnavigstion ax tending 
to confirm its trath. Surely the natural conclusion to be drawn from it is not so 
much that the sun was north at noon, a that it was, during the greater part of the 
day, on the right of the general course sailed. This could only be the case if the 
navigators reached x part of the coast with a decided trend to the west, which, of 
‘course, would not be possible unless they at least approached the southern extremity 
of the continent. ‘The statement would also seem to point (for all that Mr. Webb 
ays to the contrary) to a position well within the southern hemisphere, for nowhere 
north of the equator at least would the san's general position (i.<. for any consider- 
able part of the day or year) to the right of an enst-to-west course be 30 marked as 
to call for special comment. There is no need to suppose that the statement 
“startled the world." It merely proved unacceptable to Herodotus, who was 
hardly remarkable for acuteness of perception, and whose whole attitude in the 
matter was obviously influenced by preconceived ideas. 

! Eowanp Hxawoon, 





( 408 } 


GEOGRAPHICAL LITERATURE OF THE MONTH. 
“Additions to the Library. 
By EDWARD HEAWOOD, M.A., Librorian, B.G.8. 
We oe pote secre ee 


ch Rorbs) 
each caso written in full 


Mag. = Magazine. 
ef eee 


Ds eat Rerao, Rivists. 


the sito of books in 
omar ta at 


below indenoted by to the nearest 


n The nine of a hed et 
eloction of the works in this List will be noticed elsewhere in the “ Journal." 


©. Ra. 142 (1906): 666-668, Argand, 
Ts tosiaiqee de ts wes ATyréo et de In zone du Strona, Note de Emile 


©. Ra, 142 (1906): 662-663, Chovalier. 
‘Andorre, Note de Marcel Chevaller, 
Paulson. 
‘assoratandsmessungen und cinige Resultate dersclben mit Bexug 
des Windes auf die bd des Vemerstandes. ‘Von A. Paulson. 
p. 97-110.) Braunschweig: FP. Viewox 
[Ilustrations. 


©, Ba. 142 (4906): 600-603, Glangenud. 
chatue voleanique Mosconi Je bord ovcidental de Ja Limagne, Note du 


(Glangeand, With 
\ e Alpes. a. Ba 142 (1906): 605-008, Martel, 
‘sf ee a du Verdon (Basses-Alpes), son ige ot #a formation. Note do 


Joubin, 
hie fondé & Paris par 8.4.8. lo Prince Albert de Monaco. 
i Considérations sur la Fauno des eétes de France. La 
fon des animaux dans wes rapports aveo la nature dew riv Les cites 
. Par L. Joubin, (Bull. Musée Oceunographigue de Monaco, No. 71 
PP. 26.) With Mape and Illustrations. 


WV. —Ocrover, 1906.) QP 
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Guido iomarven ecgzates Seley 
Sept Gis ei, Vlame 2) Naplos, 1905, tnx LPR 18, P Pee 
BRS.G. Madrid 48 (1906): 81-104. a Abdaifoda, 


Spain. Da G., BSG. Roch anise) 895-927. 
‘Les Défilé da Haut-Aragon, Par Lucien Briet. 
Spain, BRSG. ees 105-152. 
eeree ponerse guns C8 Espafia, Conferencia de D, Gabe Bata 


‘On popular sayings and rhymes relating to geographical features. 
‘Spain—Astarins, BR&.G. Madrid 46 (1904): 316-324. Sols. 
La Cuenca del Naldn en Asturias. Por B. Aniceto Sela, 
Labrouche. 
Paul Labrouche. Les Pics ST Re sane NC AA Pau, 1906, 
‘Size 8} x 5}, pp.16. Prevented 
0. Ra. 142 (1906): "752-155, Depérot and Vidal, 
Sur le busin oli de I'Ebre ot Phistoire tertiaire de 1 Note de G. 
Searaisvar* "= = 
‘SS-weden—Norrbotten—Shore-lines, Sjigren, 
fin Upsala Univenilots Mincralogiak-Geologiaka Tustitation, 20) Stocklolm, 
col . 
06. Bise 8) x Siege 1a, Map ant Tuatations, = 
Quarterly J, Geol. 8. 82 (1906): 165-194. Garwood, 
Tho sia of tho Canton Ticino (Switzerland), By Prof. K.J. Garwood. With 


Noticed in the Monthly Record (August, p. 177). 
Questions Dipl. 21 (1906) : 522-535. Girardin. 
Les projets Suimos. Voices nouvelles ot raccourcis, Par P. Girardin, With 


er Petermanns M, 62 (1906): 97-88, Tsohitkoff and Kassner, 
~ ‘Devni-See, Morphometrische Bemorki res Prof, Dr. A. Ischit 
‘Dentach bearbsitet vou Prof. Dr. C. Kassner, Friant a=" 
‘Kingdom. ©. Ra, 142 (1906): 338-800. Baitland and Mathias. 
Baur Is Carte magnétique dea Les Britanniques. Par B. Baillaud ct E. Mathias. 
F ASIA. 
Comtrsl Asis. Petermanns M. 52 (1906): 41-48, Friederichsen, 
yon einer Reise W. A. Obrutachews im Gebict des 'Tarbagatai 
Sommer 1005). Von Dr. M, Friederichsen. (Seo August number, p. 180.] 
Asin—Tarim. —_B. American G.8. 38 (1906): 91-96. Huntington, 
Dhe Bortor Botts of the Tarim Basin, By Ellsworth Huntingdon. 
. J. Tékyd G.8. 17 (1905): 303-815, 475-492, Ogawa. 
Exe Cumbrian Formation of North China. By Takudsi Ogawa, With Ilustra- 
t£ome. [In Jopancee.) 
Chizam—sochuan. Kingsmill. 
‘The = Society of Engineers and Architects. ue lae. ‘Eastern 


Structure and pee By Thos. W. Kingsmill. 
1908. “ize x Sh pp 


Pis-Wost Chinols, Deux Années au Sctchoues. Réclt de Voyage, a 
sociale et économique pur lo Dr. A. F. Legendre, Paris: Plone 

st Cis, 1905. Sine 7h x 8, pp. xvi. and 646, Mapsand Mitwsrations: Prise 
‘Presented by the 


ragto’s corals key Frefeod to $3-Fe 25, p. 211, 


2r2 








Sth) The ame, ToT Tets and Yet (ao02: Bp 908) ¢ Requenten 

: P1674, a x 

Beaty i 1715-1860, Vol. 1 A-E. (1905; vi ‘ant 40) Cape Town. 
‘OF XG. Presented by the Government of 


Cape 
Cape ao of oo from bray Diabaek sl Peres oe ‘ion for 


HL Sianevfea (Hrveneer scroedo Jo eoporatont (190) dal Zo dott. 3, 3, Davi 
at . 
ante 4 gtly “ 
boat Sa Mlb gh i "a an, monsuroments 
nace Bight ie threo suromit collectively to the natives, ho 
Takers) between E7700 sad 1 18,000 feot, oe i 
Sc prremaeabaan P. Zoolog. &., 1905, UL. (1906); 309-310, Ltnnberg. 
‘Notes on tho Goographical Distribution of the Okapi. By Dr, B. Lénnberg. 
Contral Africa—Zoology. Noture 74 (1906): 88. =, 
‘The Haunts of the Okapi, 
Gives information obtained by the Aloxander-Gosling expedition (soe ante, p. 181). 
calanee ser sees @. a (1906): 168-164, Lemaire. 
extrait ite de fi Nil. Par 
; ‘Uelo, journal do route de la miasfon scientifique Congo- 


Bast Afrien— Masai. Kaiser, 


1 0 Cepae eens tiber das Masai-Volk. ven Alfred Kaiser. 
: ‘Archiv flir Rasson- tnd Gosollachafte- 
Jeg Heft. Sra 1906.) Berlin. Size 10 x 7, pp. 
Presented by the Author, 


French Congo. Renseignements Col., Comite Afrique Frangieize (1906) : 77-89. —— 
fe ceeesasegtion de Cong: Prange Agorets du HI février 1906 et divcuasion & 


(Cf. note in vol. 27, p. 406, . 

French Sudaz. Ann. @.15 (1906): 177-180. Desplagnes, 
La région du moyon Niger. Par lo lieutenant L. Desplagnes. With Ilustrations, 
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contro flows the Radkhina-i-Duzdi, or “ River of Theft,” which is the 
principal tributary, if not tho main stroam, of the Mindb river; it 
is the Nahr-i-Zankan of Mukaddasi, who was a contemporary of Ibn 
Hankal, [In 1898, on my journey across Bashikinl, I hud campod 
at Birinti, the village at which the junction of the two bodies of water 
is effected.” 

After crossing the brackish river and the stony valley of Rudin, we 
reached tho district of Rudbir, which forms a part of the Kermén 
provines. Its Governor welcomed me at Gulashkird, the Lashkird of 
Tbn Hankal, and we rode up a charming gorge lined with date palms, 
down which ran ono of tho rare atreama which are so highly prized in 
dried-np naked Inin, Indeod, for the last two years, dread drought, 
with its attendant, gaunt famine, had held away in South-east Persia, 
so much so that the purchaso of supplies of forage and food for our 
caravan was offocted with the greatest difficulty. Moreover, owing to 
the drought, there was no game in Jiraft, and, one way or another, wo 
were glad to hasten across the Jabal Biriz range, the passes of which 
might bo blocked by snow at any moment. In short, as we were 
travelling at the coldest seagon of the year, and had much sickness and 
ono death in the party, our arrival at Kermin in the middle of Jannary, 
withont being caught in a blizxard, was a matter of congratulation, 

When I had loft Korman in 1900, the Church Missionary Society 
had but one representative in the shape of a clergyman; but when I 
rotarned, I found Dr. J.O. Summerhayes established in a small hospital, 
and engagod in performing a series of operations which formed the nni- 
versal theme of conversation. Opinions differ as to missionary enter- 
prise; but there cannot surely be two opinions as to the value of medical 
work which creates beneficent centres throughout the dark places of 
the world, and, incidentally, saves the lives of hundreds of Europeans, 
Apart from that, the hard-working, self-sacrificing lif lod by mission- 
aries in Persia appeals to whatever is noble in the people with whom 
they are brought into contact, and, in the Kast at any rate, it is 
character which raises or lowers the prestige of the European, who is, 
and will ever remain, a numerically insignificant unit. Kerman had 
been suffering a good deal from the two years’ drought, but this had 
fortunately coincided with a boom in carpets, which had materially 
assisted the prosperity of all classes. Asa natural consequence, every 
‘one set up a loom, the weaving deteriorated, and a heavy slump ulti- 
mately set in, which was, perhaps, just as woll from ovory point of view. 

Daring the summer of 1903, I made a short tour southwards to the 
summer quarters of the Buchikchift tribe, which consist of olovated 


* Vide Geo. Journal, Fobraary, 1902, 

¢ The Buchikohi tribo, with its throo divisions of (a) Sareaidali, (b) Kern Saidali, 
and (6) Khorsali, is of Turkish origin, and is nomorically woak, only aggregating 
110A to 200 familica, 
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mountain barrier, and in spring and summer it forms a charming 
retreat from tho heat of the plains, the formor scavon revealing a wealth 
of blossom on a species of bush known as Badém-i-kub, or “hill 
almond,” which for onco justifies the glowing panegyrics of Persian 
posts, Paris has, however, the misfortune to be situated on the borders 

Fars, and is thus much harried by robbers, One band of these 
Bentry attacked my advance camp, but, reoviving 4 warm welcome, 


‘Tho speciality of Piviz is gas, which merits a description if only for 
tho faot that it is popularly identified with tho manna of the Book of 
Exodus, Gaz is the usual name for the tamarisk, which is common in 
the stony watercourses of Persia, During the summer months a white 
sticky substance exudes from it, which ix collected and cleancd, and, 
after mixing with flour, and sometimes with honey, is boiled with 
almonds or pistachios. The result is a delicious sweotmeat, resembling 
but excelling the best nowgat, Chanlin was, as far as I know, the first 
traveller to identify tho abovo with the manna of Holy Writ. He 
oeseribes the gaz near Isfahan, which is famous throughout Persia, as 
follows: “Tho loaves of this tree about Isfahan do in summer drop 
this liquid manna, which they pretend is not dew, but the sweat of 
the treo congealed upon tho leaf.” * Chardin refors to three sorts of 
manna, bat subsequent travellers have apparently accepted the view 
that it is the exudation from tho tamarisk, However, when I was 
studying the Koran, my teacher insisted on. translating the word 
eh ne es ane enn ee the 

camel thorn, which is still collected, more especially in the ‘lurbut-i- 
Heidori district of Khorasin, and forms an object of export. Turanjabin, 
as it is termed, is a yellowish exudation, and is used by the Persian 
faculty for various diseases. If ono reads the passages referring to 
manna in the Book of Exodus, and takes into consideration the nature 
of the country, which was then, as to-day, covered with scrub, it sooms 
more reasonablo to suppose that the substance was gathered from the 
bushes surrounding the camp than in the comparatively raro water- 
courses. Persians insist that furanjabin was the manna of Holy Writ, 
and, as fur as I can judge, they are right. 

‘The little town of Pariz must occupy one of the most elevated sites 
in Porsia, situated as it is at an altitude of 7500 fect. Above it lies a 
carefully tilled valley, which is beautifully wooded with fine old walnuts, 
anulberries, and willows, and behind is the lofty range of Kuh-i-Mamsar, 
Quitting this charming little town, perched above the yellow plain of 


* Vide*Tho Travels of Sir John Chardin in “Persia! vol. 2, p. 85. Chantin men- 
tious that “the best ix of a yollowish colour, a large coarse grain, and comes from 
‘Nichapour, « country of Buctriana.” ‘This is undoubtedly « reference to tho manna 
of the Turbat-i-Heideri district, which touches that of Nishapur, 





* ‘This part of the paper was read bofore 
Association in 1906, e 7 
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supremacy of Asia, which is to be fought on the Dasht-i-Bakwa, about 
halfway between Kandahdr and Hert, is seriously believed throughout 
the Middle East, and is indeed remarkable if only for the site selected. 
Wo wero readily shown over tho shrino, which is approached dowa 
tho stony watercourse bisecting Mahun. This highway is arched over 
ata particular point, where the building on the left bank forms the 
residence of the mufawali, or “ custodian,” who is comfortably housed in 
the quarters erected for the use of pilgrims. On tho right bank is the 
shrine, in front of which two gigantic plane-trees give that particular 
touch which, in conjunction with bright sunlight, shows tiles at their 
best, Tho main gateway is supported hy two minars with |a pre- 





ATYPICAL MOUNTAIN ‘TRACK, 


dominating blue-green colour, which has a finer general effect than 
when inspected in dotail. ‘The oblong courtyard, which is first entered, 
together with the gateway, was erected by order of Mohamed Shah of 
Porsia. His cypher appears in imitation Kufio lettering, and rans 
Shah-in-Shak Anbid Mohamed, or “tho King of Kings of the Prophots 
(was) Mohamed.” ‘Tho dato is 4.11. 1287 (1871)." A second courtyard, 
the gift of Seiid Nisa, an Indian disciplo of the sage, is then traversed, 
and from it the actual shrine is entered. The blue domo is particularly 
fine whon seon from this second court; indeed, the whole building, 
consisting of a central chamber supported by galleries, strikes one as 


* Mohamed Shah himvelf died in 4.1, 1250 (181), but the work wos carried out 
tn bis memory. 
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bodies of sick persons suffering from any and all diseases with wonder- 
fal effect. ‘To conolnde this brief doscription, after repeated visits to 
tho shrine, it possesses a charm for me which is perhaps due to the com- 
bination of tiles, greonery, and ranning water, glorified by the turquoise 
blue of the Persian sky, which I havo nover seon equalled elsewhere, 
and whenever I reflect on an ideal scene in Persia, my thoughts invariably 
revert to Mihun. 

Tho event of the winter of 19045 was the arrival in South-eastern 
Persia of a commercial mission under Mr. A. Gleadowe Newcomen, 
which landed at Bandar Abbis in October, 1904. I mot their camp at 
Sirjin, and conducted the party vié Périz and Bahramabid to Kermin, 
whore inqnirics wero made which kept us fully occupied until the ond 


tun nanacte narom rHom TIME somTH, 


of 1904. At the same time preparations were being made for a mid- 
winter journey, much of the snccers of which depends on the adequacy 
of arrangements to meet all likely contingencies, 

Tt was January, 1905, when the mission started off on the second 
section of its journey, the immediate objective of which was Khabis, 
and as T had never visited the Kerméin “ Riviera,” I looked forward to 
the journey with much interest. The first stage Iny almost duc east, 
the stony track running up to tho watershed which divides the Kerman 
basin from that of Khabis. From the top of this pass we looked down 
a steep and stony valley to the mave of ranges ahead, and as we were 
at an elevation of over 7000 feet, we rejoiced to find that rooms in a 








A FIPTH JOURNEY IN PERSIA. 439 


betwoon high walls, and finally found our camp pitohed in a lovely 
grove of oranges and palms. 

Khabfs, situated at an olevation of 1800 feet, derives its namo from 
an Arabic word signifying a swoctmoat composed of dates, flour, and 
clarified butter, and possesses a population of perhaps five thousand 
inhabitants during the winter months, and loss than two thousand 
during the summer. As is so often the caso, little is known of its past 
history, but its antiquity is attested by Ibn Haukal, who described it 
as a town on the borders of the desert, with ranning water and date 
tres; other writers refor to it as being populous and an important 


VINE OF SUPFOSED NESTORIAN CONVRST AT KIADIB. 


silk centre, its gardens being éelebrated for their mulberry trees, 
‘There are also references to the district in Seljuk times, and, until the 
Kéjir dynasty was firmly established, it was held by Afghans, whose 
descondants stil] own much of the land, Dates are, of course, its staple 
product, the output averaging 3,000,000 lbs. annually, 70 per cent, of 
which is carried across the Lut to Khorasin and distant Herat. But 
the famous oranges of Khabis, the golden fruit of the Hesporides, 
delight the English traveller still more than the dates. The parent 
took is the bakras, which producod a yellow, somowhat insipid orange. 
On this is budded the naringi, or loose-skinned orange, the lime, and the 
Seville orange, and also the “Portugale,” * or orange generally sold in 


* This is, aa far a4 1 know, the only trace the Portuguese have left in the language 
‘of thofr long connection with Perain. Cf, modern Greok, swproraXt, 
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Europe ; this latter is, however, somewhat scarce. In any case, Kerman 
owes much to the oranges of Khabis, which are, indeed, 
to Tohrin, specially packed in cotton for the use of the royal table, — 
‘The morning after our arrival, we rode out to the cast of the oasis 
to examine the site of an ancient Khabis. Until eighty to one hundred 
years ago,'the entire population was crowded into an enclosure covering 
some 50 to 70 acres, and surrounded by a bank and strong towered wall, 
which could doubtless tell many @ tale of Afghan and Baluch foray. 
Outside are the ruins of various buildings, one of which is known as 
nakus, or akua, signifying a rattle, which implement was employed by 
Christians instead of a bell in Mohammedan countries to summon the 
faithful to prayers. The chiof portion now oxtant is an octagonal brick 
tower some 30 feet in height. Inside it are tombs,” the stones of which 
have been carried off and used as facings to water-channels, and the 
mikrab, or place of prayer, is set towards Jerusalem, and not towards 
Mecca. The kiln-burnt bricks are not of the size or colour now 
employed, nor have T seen an octagonal tower anywhere else in Persia 
excopt at Barj-i-Aga-Mohamed, in Nartmashir. Indeed, it is difficult 
to dismiss the tradition that this was a Christian convent, when we 
take into consideration both the name of the place and the orientation 
of the milrab ; and, finally, the tower bears a vague family likeness to 
illustrations of churches in Armenia, which T have seen. I prefer, 
however, to leave the decision on this knotty point to a more 
archwologist than myself, noting, however, that. the Nestorians firmly 
established themselves in Persia, and that, in the fifth century a.v., 
there was a Nestorian bishop of Kerman, But it is for the superb 
w that I shall over remember Khabis—set on the brink of the tawny 
‘Lut, and displaying the rich colorings of ith orange and date groves 
blue sky, the whole picturo heing backed by the 
th 
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the large village of Gok, situated 





A FIFTH JOURNEY IN PERSIA, 44L 


rained watcl-towors and fort of Andujird, which is a charming oasis set 
in a framework of naked sterility, with a gleaming background of salt. 
Andujfrd is an ancient sito, and wo discovered a tombstone bearing the 
date a.1. 800 (1397); it is famous for its oranges, which excel those of 
Khabis. Tho following morning we entered a maze of deep ravines, 
some of which, from their sullen gloom, reminded me of Doré's illus- 
trations to Dante's ‘Inferno.’ In time, however, we rose to the uplands 
once again, and after a trying march, which included a rise of some 
4000 feet, reached the little town of Gok, the Kuk of Mukaddasi. 
Although it was January and we were in tonts at an olovation of about 
7000 feet, the weather was comparatively mild, and the musk willow, 
the earliest of trees in Persia, was out in premature bloom. 

We halted a day at Gok, which is famous for its grapes, to allow 
our advance camp a long start on tho route to Tahrad, which was 
40 miles distant, the intervening country being absolutely waterless. 
Fortunately, our loads were light, as otherwise the whole expedition 
might have broken down, mules being unable to march such a long 
distance without water when it is hot. We left Gok‘in the dark, and 
stambled down » stony watercourse for some time, until, 7 miles out, 
the going became good, and we pressed on hour after hour. About 2 
p-m. we arrived at the crest of the pass overlooking the Tabrud valley, 
and by sunset reached our camp, which was only just in, and, as may 
‘be imagined, we found man and beast worn out after a march of over 
thirty hours, The chiof anxiety was, however, the fate of the few 
mules which had been loft to follow us with specially light loads; and 
when they arrived safely late at night one felt most thankful, as a 
storm in such an elevated district would have been fatal to any weak 
members of the party, 

‘Bam was reached a few days later eid Darzin, and then the winter 
set in with extraordinary severity—so much so that, as we afterwards 
heard, the orange groves of Khabis, of Nabas, and of Mazanderin were 
all ruined. I have already described Bam as being the most easterly 
town in South-east Persia and some 700 miles from Quetta, tho first 
town on the British side of the frontier, the entire intervening space 
being desort. It is situated at an altitude of 3600 feet, and the 
prosperity of its 13,000 inhabitants mainly depends on the henna of 
Narmashir. In a Bam Nima, or ‘Chronicle of Bam,’ written about 
three centuries ago, the Arba or “four” cities of Bam are roferred to 
as Darzin, Nisi, Chugukabid, and Jezdn Khas. Darzin of to-day is 
surrounded by ruins and choked kandts, but in the twelfth century 
of our cra formed the theme of a glowing oulogy.* It is situated a 
stage to the north-west of Bam, as mentioned above. ‘I'he other three 


* Of “Ten ‘Thousand Milos in Persia,” p. 210 ef seq, for a deweription of Dareia und 
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with Omén made their headquarters in this city, The area encloeod 
by its walls must, to judgo by its extent, have been sufficient to shelter 
perhaps eighty thousand people, In the centre was a mound, on which 
were the crumbling walls which constituted all that is loft of the great 
Kush-va-Ran * fort, but of the celebrated minar which once dominated 
the entire district we saw nothing. From its appearance, Narmashir 
city has been deserted for centuries, the latest reference to it being by 
Hamd Allah, who in the eighth (fourteenth) century mentions it as 
populous, To-day the jungle has gained the upper hand, and not even 
‘a hamlet exists on the site of this erstwhile proud city. After cloaring 
those very interesting ruins, which are situated about a mile from the 


VALMG AND POPLARS AT BAM, 


right bank of the nameless river, we rode through thick jungle to our 
eamp at Azizabid, ploasod to havo had the opportunity of examining 
what was, without doubt, the ancient city of Narmashir, which we 
found, as indicated by the Arab geographers, oooupying a site half- 
way betwoen Bam and Fabraj. 

The next day we enjoyed some good francolin shooting, and 
eampod at Burj-i-Age-Mobamed, which was built by an Afghan chief, 
Indeed, until the Kajir dynasty was firmly established, Narmasbir, 
fike Khably, was hold by Afghan adventurers, Fabrij being tho last 


* This word appurently embodies the Kuch, who are often refurred to in conjunction 
with the Baluch, and the Ren are the Rinde. Probably tho fort was named after the 
raiders who were to be guarded against. 
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way, we were lucky to be able to rettle down by midnight, Tho 
following day a gulo was blowing, but we had to move on, and, after a 
comparatively easy rise, reached the summit of the Godfr-i-Gishu, or 
“Poss of the Oleander,” at an olevation of 4100 fect. A few miles 
furthor west is the Godir-i-Salau, which ia said to bo equally easy, 
‘The importance of these two passes lies mainly in tho fact that, owing 
to their comparatively low olovation, they are never closed by snow, 
and if South-oast Porsia be ever developed, they will become better 
known than today. It is of considerable interest to know that these 
rocky passes were croased, moro than 2000 years ago, by Krateros who, 
quitting the main army of tho Greeks in the delta of the Indus, marched 
from Sind eid Quotta to the Helmand, which he followed down to Seistén, 


THE MIL-LPARHAD TO THE ZoUTM OP THE GOD<u-1-ofsirv, 


Ho thonoo crossed the Lut rid Nasratabid (Ispi), and joined Alexander 
the Groat in the valley of the Halil Rud, “bringing the rest of the 
army and the elephants.”* We camped on the south aide of the pass, 
underneath an extraordinary rock, which is one of the wonders of the 
province, It is composed of groy, deoply indented limestone, and risos 
in the shape of a natural cono to an altitude of about 1000 feet. At its 
base is a shrine, which pilgrims occasionally visit, but it is for its shape 
that the Mil-i-Farhid is famous. The name contains a reference to 
Farhad, the legendary engineer of Khuaru, and the lover of the re- 
nowned Shirin, From this stage, two long marches west across the 
level valley bronght us to Bijonébid, in Rudbir, Throughout, supplies 


* Arrinn, vi. 27,3. Vide ‘Ten Thousand Miles in Persian) xiv. 174 
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In Febroary, 1905, I received instructions to the effect that I was 
appointed to Meshed, and the ensuing weeks were among the busiest 
that I have ever spent, as not only had I just returned from a long 
tour, which invariably means an acoumulation of work, but my small 
‘office had, in addition, to cope with the accounts of the Commercial 
Mission. Farowell visits, too, took up much timo, and I realized fully 
how groat was the wrench of leaving Kormin when some of my oldest 
friends said that we should nover mest again, and felt that, humanly 
speaking, this was the trath. Howevor, there was little time for 
roflection, and at the end of March we said good-bye to Kermin, after 
connection lasting for twolve years, which is not, I hope, finally 
severed. 

‘The direct ronte to Meshed acroes the Lut was ruled out of court, as 
T was travelling en famille, and no carriage can cross it, whereas a 
brother of tho Governor-General had reached Kermin from Khorasén but 
a few months previously vid Yozd ani Tabas, and this fact determined 
the route we were to follow. As far as Youd I was on familiar ground, 
‘but the journey across the Lut from that town was now to mo, and 
promised to be of considerable interest. 

Daring the nine years which have elapsed since I first had the 
honour of reading a paper before this Society, I have been constantly 
studying tho great desert of Porsia, which stretches in a south-easterly 
direction from close to Tehrin to tho British frontier, a distanoo 
of perhaps 800 miles. Its width varies considerably, but it is never 
‘much less than 200 miles. I proposes on the presont occasion to deal 
with the subject somewhat more fully than I was competent to do at a 
time whion I had only traversed it in one direction, whereas I have 
now either crossed or skirted it in almost overy part. I am, unfortu- 
nately, not competent to discuss Porsia from the point of viow of a 
geological oxpert; but wo havo tho anthority of Blanford that during 
the Eocene poriod much of Baluchistin and Persia were under water, 
Mr. Huntington, to whose valuable and suggestive work on ‘The Basin 
of Wastern Porsia and Scistin' I would also acknowledge my indobted- 
ness, considers that there was apparently oceanic connection between 
the Arabian sea and the Samartian sea, covering the Caspian basin, 
during which period the interior of the Irin lasin formed a portion 
of this sea. We do not, howover, know when the sea retreated; but 
it is evident that, as long as it remained, the climate of Asia must 
have been much moister than to-day, All this is, however, pre- 
historic, and has only been referred to as a nocessary introduction to 
@ description of the country as it is to-day, and, before proceeding 
farther, a brief reference to the physiography of Persia seems to be 
desirable, 
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within which aro immonso gravel slopes, salt Inkes, and square 
leagues of sandhills. In no case doos this drainage reach tho sea. 
Observations for rain have been taken at the Meshod Consulate General 
for several years, and show that the average rainfall is only about 
7 inches. ‘The snowfall is now being recorded for the first time, and 
may average 3 inches.* At Tohrén, tho average for the last five years 
of both the combined rain and snow fall is 9°19 inches. ‘Theso figures 
thus folly establish tho arid naturo of Northorn Persia, which yet 
boasts of a heavier rainfall than South-east or Central Persia, The 
results of aridity are well described by Prof. Davis, and T cannot do 
hotter than quote him as follows; “ When maturity, in an arid country, 
is 80 far advanced that tho initial highlands of deformation are greatly 
dissected and dogradod, we may picture the region as consisting of 
three kinds of surfaces: firat, a central plain of aggradation, with fine- 
textured waste towards its centre, but with coarser-textnred waste 
around its margin; second, degraded, rock-floored plains veneered with 
irregular patches of gravels and sands, and graded so as to slope gently 
to the central aggraded plain ; and, third, residual mountains and bills, 
composed chiefly of those rocks which best resist arid erosion.” { Nor 
should the power of the wind be overlooked. In a humid land, vegeta- 
tion protects the soil ; but, in Persia, the ontire surface of the land is 
exposed to erosion, and it is by no moans unusnal to march over solid 
tock with but the very scantiost covering of gravel or sand, washed 
across it by flood action. From one point of view aeolian forces have 
more power than water, as the latter is chockod by the fact that, how- 
ever powerfal it may be, the sea is its ultimate bourne, whereas wind 
ean scoop out as it lists, and there is leas ultimate limit to the degrada- 
tion it can cans to a surface which is suited for its operations. 

Of minor importance, but yet not to be neglected, is the enormous 
range of temperature in this treeless country, which is a powerful ally 
to the wind and othor disintegrating forces. There is, I imagine, no 
country where the extromes aro greater, and thus another and a potent 
force is over weakening the rocks and co-operating with rain and wind 
for their destruction. Again, Persia is not only continental, but is 
surrounded on every side by countries all cursed with aridity. Thus 
there is little moisture in its wind. Owing to the extraordinarily 
complete series of ranges referred to above, most of such moisture as 

is is particularly the caso 
an excoss of humidity, which 


* T would mention that a small meteorological observatory is about to be constructed 
at Mesbed, at which wind observations will be added to those alrendy taken. It will bo 
interesting to eee whother the climate of India is in any way affected by that of 
Central Asin. 

+ In 1901, 528" ; 1902, 9:52” ; 1903, 10°88" ; 1904, 13-02"; 1905, 

Fide" The Geographical Cyclo iv an Arid Climate,” in the Gi 
vo 27, No. 1, of Januory, 1906. 
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terrorized the desert, and those whom they captured they did to death 
“as one would a snake, putting a man’s head on a boulder and beating 
upon it until it bo crushed in.” This policy was adopted on the theory 
of dead men telling no tales, and the berbarous fashion of the murder 
was justified on the grounds that it saved the edgo of their swords, 

T now propose to make a few remarks on the nomonclature of this 
fonoreal waste, Tho Arab writers almost invariably used the term 
mafdza, which is an Arabic word signifying a wilderness," Persians 
too, generally speaking, employed the same term, which was, however, 
in time roplaced by that of Karir, or Kafa, as it is pronounced in 
Southorn Persia. The otymology of Kavir is uncertain, but it signifies 
a malt desert. Until quite recently, this word appeared on all Porsian 
‘maps as the designation for the great waste which occupies tho heart of 
Persia, To-day, however, Kavir in ita turn has boen replaced by the 
word [ut as the one general expression, Kavir being reserved for such 
portions of tho dosort as are salty. In tho north huge expanses are 
known by this term, and also separate tracts, as, for instance, the wide 
strip which runs from the south of the basin of the Zenda Rud past 
Sirjan, in the Kormin province, and which han already been referred 
to above; in fact, all over Porsia these Lavire aro numerous, 

The origin of the word Lut is interesting, and dosorves our close 
study. In varions parts of the desolating area guides toll the traveller 
of ancient cities which were destroyed by the Almighty with fire from 
heaven. Upon inspection, it is evident that these so-called “ cities” 
are bat bluffs worn and fretted by the action of the fierce winds and 
rain until they— 

“ Formed tarret, dome, and battlement, 
Or acemod fantastically sot, 
With cupola or minaret.” + 


Here, in my opinion, the origin of the word is to be sought, and surely 
no more fitting name than that of Lut,t as Abraham's nephew is termed 
im the east, could possibly be connected with a waste which extends 
#0 far and is #0 terrible that its blighting influence separates provinces 
more offectnally than a stormy sea or any range of mountains. It is 
only fair to state that some Persians derive the word from Lut, which 
signifies “naked;" but the above is, I think, the trae derivation. 
Before arriving at the conviction that I was correct in what I have 
stated above, I not only questioned many Persians likely to know, but 
T also consulted various modern Persian works on geography. In tho 


* Nésir-i-Khosrn, who, in a.m. 444 (1062), travelled from Néin to Tabas, refers to 
the desert ss the Biyaban, or “ Waterless Land.” 

t * The Lady of the Lake.” 

$ I wonld ada that the story of Lot ie woil known to Mohammedane from the Koran, 
und that, as may be suppored, thelr language has been profoundly affected by it, “In 
the year of Neah ” is also an expression taken from the Koran, which is in common uae. 
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older ones, written perhaps twenty years ago, tho word Lut never 
appears. However, in an atlas published somo seven years ago the 
word Dut is rightly shown as tho ono general name. Its spelling is 
that of the thoory rejected by me. I next turned to Arabie works, 
and in the modern Arabio Geography, known as the Annuklbat-al- 
Axarhia, or the “Fresh Shoots,” and published in 1903, the word Lat is 
printed ao as to corroborate my views." Geography is not much studied 
in Persia, and philology a good deal less, and I think that this some- 
what obsonre question of nomenclature may now be considered to be 
finally sottled. 

To the north-cast of Yexd tho Lnt is narrower than at any other 
point, and, in consoqnonce, caravan route has from the earliest times 
undoubtedly crossed the desert in thia section, Tho north-weat trond 
of the ranges of Persia in its best known orographical featuro, and as 
our direction lay north-cast, we regularly crossed range after range at 
right angles, each range decreasing in height as we neared Tabas. At 
distances sometimes exceeding 40 miles are robat, or fortified villages, 
whore scanty supplies can be purchased at high rates. Between them 
there is an occasional db-ambdr, or wator-tank, which is probably full 
in the spring and empty in the autumn. ‘The monotony of these sterile 
ranges, the drainage of which rans south-east to be lost in the Lut, is 
more than trying; but yet many of the villages along the route are 
flourishing, as their inhabitants possess a monopoly of supplies. 

Four sowars and a hospital assistant had been despatched from 
Tnrbat-i-Heideri to replace our Sikhs, from whom we parted with great 
and—I beliove—mutual regret at Yexd. To give an idea of what the 
Lut actually is, T propose to describo a typical march, and have selected 
that from Kharina to Sighand, a distanoo of 37 miles, Kharina, T 
would mention inoidentally, ia the Khaztna of Ihn Khurdedbih, thal 
earliest of the Arab goographors, who wrote in the third (ninth) 
century. 

Woe started off, as usual, about an hour before dawn, or, in other 
words, ak soon as it was safe for the carriago to move. A caravan 
of pilgrims, bound for Moshed, was also afoot, and it was most tm- 
teresting to watch the motley procession. Men of position rode 
horses, their wives being packed into kajdva, which are two square 
crates slung across a mule. The poor rode donkeys or walked, and 
every now and then a prayer would be started and repeated with 


A fow sleek mullas were particularly 
mainly to ladies, as the caravan moved 
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being on the alert, and, as the ovent proved, their remissness was 
severely punished. Khanina is picturesquely situated, and has a 
curious aqueduct, It is surrounded by much broken ground, which, 
although pleasing to the eye, was very trying for the carriage, tho 
wheels of which wore lashed together, while villagers were engaged 
to support:it on each side. With much difficulty it ultimately slid down 
unbroken into « stony but wide river-bed, where our guides informed us 
that thore were no further obstacles ahoad, and we paid them off. Four 
miles from Kharina we passed a round watch-tower, inhabited by 
single family, with a tiny strip of cultivated land, and, quitting tho 
watercourse 3 miles lower down, we skirted a huge gravel slope, which 
stretched for many miles up to a low range of hills and was typical of 
the Lut, being absolutely naked, sun-scorched, and desolate. At 18 miles 
we crossed the level salty valley bottom, which is alvo typical, and 
began to riso steadily, the ruined caravanserai of Rizib being visible in 
the distance. Approaching it, at somo 24 milov, we found it to be 
situated close to a rough defile, by which the road from Néin joins that 
from Yeud, Rizib is sinister both in appearance and in fact, and only 
@ year previously my cousin, Mr. Horbert Sykes, had had his advance 
camp attacked at this spot. I took all possible precautions; but as it 
was out of the question for the carriage with my son, who was less than 
two years old, to keep with the mules, we wero obliged to split up 
tho party, and consequently suffered much anxiety. The four willing 
carriage horses and our own riding-horses required rest and a foed after 
travelling so many miles across the stony waste, and we consequently 
halted ut Rizdb for some hours with a sowar on guard, until our mules 
overtook the carriage. We then allowed them an hour's start, and pro- 
cooded on our journey, accompanied by « second caravan of pilgrims 
which we had overtaken at Kizib, The coachman from his high seat 
said that he saw men watching us from the gorge, and the event 
proved that he was right, for two hours after our departure a gang of 
some twonty robbers swooped down on Rizéb and captured the caravan 
with the pious ladies and the sleek mullas. Every one was bound and 
carefully searched, and, after being relieved of most of their clothes and 
all their valuables, the disconsolate pilgrims were released. 


(To be continued.) 
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Yory many, if not most, of the plants would have disappeared, Vast 
numbers of insecta would have died out, together with all animals 
which fed on them. Finally, the destruction of most of those which 
still managed to survive would have beon wrought by more efficient 
forms arriving from over tho sea, or evolving out of the same, this 
new set that which now cortainly dominates the fauna, and very 
Probably the flora as well.” 

We may add one word in conclusion as to the importance to this 
country of the Seychelles. Commorcially it is at prosent dopressod, 
‘but it was for many years the leading vanilla-producing country of tho 
world. That industry was largely destroyed by the discovery of 
a chemical substitute, but the islands will again flourish under Para 
rubber and coconuts—and when English law replaces the Code 
Napoleon. The inner harbour at Port Victoria, Mahé, is a good ono, 
with deep water close to the picr, and there is a large protected outer 
roadstead with sufficient water for the deopest-draught ships. 

Situated almost equidistant from the track around Madagascar and 
from the exit of the Red sea, and also lying outside the hurricane zone, 
with an equitable (climate, with high lands close to the nea, and with 
no tropical fevers or ‘diseases, the Seychelles would form an ideal 
centre and sanatorium for an Indian ocean squadron, With it as a 
base, with fast cruisers possessed of wireless telegraphy, no move- 
ment of an enemy's floct in any direction could escape notice between 
Mauritius and Aden, whilo the position absolutely dominates East 
Africa and one end of Madagasoar as well. Furthermore, it might be 
# valuable coaling station between the Red sea and Australia, and was 
indeed, as was also Diogo Garcia in the Chagos, once used as such. Of 
course, with our stations at Adon and at the Cape, the Seychelles may 
not be of much use to us, but our supremacy in the western half of the 
Indian ocean would be seriously affected were it in the hands of a 
hostile power. 

Lastly, there are certain forms of work on board ship which in the 
tropics are scarcely suitable for white men, and “ seedeo” boys are 
commonly employed. Some of the Indian lascars are excellent; but 
the crew, up to the sarang and tindals (boatawain and his mates), must 
be of one nationality. This is a serious drawback, but the Seychollos 
negroes. answer every requirement for the purpose. Largely the 
descendants of negro slaves from captured dhows, they are thoroughly 
loyal to the English, Reared of mixed negro bloods, in an excellent 
ilimatsjand avoustomed to tho ven from childhood, they are of grand 


* I would like hore to express my gratitude to my friend and teacher, Dr, Gadow, 
for discussing with mo tho questions relating to the distribution of the land animals 
and plants. Thavo rocoived many valuable suggestions and much useful information 
from him, bat I alone must be held responsible for the opinions expressed in this | 
paper. 
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Tn conclusion, we would desire to oxpross our indebtedness to the 
Admiralty for allowing H.MLS. Sealark to undertake this cruise from 
Ceylon to Seychelles ; to the late Admiral Sir William Wharton, and to 
Captain (now Rear-Admiral) Arthur M, Field, hydrographers (under 
whose orders the cruise was arranged), for their most willing aid and 
personal interest ; to Commander Boyle T. Somerville and the officers 
of H.M.S, Sealark, who carried out most of the topographical, meteoro- 
logical, and ocoanographical work ; to Mr, C. Forster Cooper, naturalist ; 
to Mr, T. Bainbrigge Fletcher, paymaster, and Surgeon Simpson, who 
assisted respectively in the land zoology and botany; aud especially to 
the Royal Society, to Mr. Adam Sedgwick, to the late Dr. W. T. Blan- 


Bofore the paper, the Paxstpext: I have now to introduce to you Mr. Stanley 
Gardiner, one of our most thoughtful and experienced biologists, who gave us an 
excellent paper in January, 1902, on the subject of his explorations in and about the 
Maldive islands, Prior to that, as far back as ten years ago, Mr. Stauley Gardiner 

Diologiat of the well-known expedition of H.M.S. Penguin, then commanded 
by the present Hydrographer, Admiral Field, who is here to-night. Recently 


‘Mr. Gardiner bas devoted himself to the subject of the Indian ocean, and after 
Preparation, he wpent a great part of 1905 examining the geography and 
the biology of ita islands. This work, which he is about to describe to us to-night, 
‘was very successful, thanks in the first place to the Admiralty, who (moved by 
Society) were good enough to allow Mr. Gardiner to voyage about in 
;, then employed in hydrographical work in the Indian ocean, I 
Admiral Field will, later on, speak about that point. A large portion 
for the expedition was found by Mr. Gardiner himself; 
of it was found by the Percy Sladen Fund, about which I 
fow words, for although I think memorials have been somewhat over- 
‘years, some are most useful, The Perey Sladen Memorial was 
initiated By Mrs. Percy Sladen in the memory of her husband, who, as you know, 
was a distinguished zoologist. The amount collected was about £20,000, and, as 
its help excellent work such as that dono by Mr, Stanley Gardiner is 
to be carried out, we must, I think, agree that the fund has justified ita 

‘1 will now call upon Mr. Stanley Gardiner to read his paper. 
After the paper, the Puxstorxr: I will ack the Hydrographer, Admiral Fiold, 

to say s few words. 

Admiral Fixup: The acientific results of thia expedition would, I think, take 
‘very much longer time to work out thoroughly than the time during which the 


umber that, although 
sh, in view of the 
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Jetting her sounding-wire run out to sec if the Thomson machine was clear, and 
‘so discovered this tank. It was unfortuoate that both of the Sealark’s deep-sea 
sounding machines became disabled before the end of the cruise, and that prevented 
exhaustive searching for vigias, These vigias are often very troublesome to 
disprove owing to the vague reports of their position. Searching for them {a 
‘very anxious work for the commanding officer, as I know well in my own experi- 
years, from our knowledge of the probable slopes of submarine 

‘at different depths, it is possible to form some idea of the limits of 
zone surrounding deep soundings. For instance, | know of no case of 

within 6 or 7 miles of a 2000-fatbom sounding, and 


‘The limitations of time, and the immense area that bad to be covered, and was 
covered, by the older surveyors, would necessarily preclude details unimportant 
to navigation being accurately charted. And I think that there is considerable 
who are not acquainted with the way is which hydrographic 
ont, that they may be inclined to think the work more 
In former days it was not possible to do it with the same 
‘couracy as it is in these Inter days. I will not detain the mecting 
farther remarks, but before sitting down I should just like to thavk 

‘Mr, Gardiner for his very interesting lecture. 


‘The Parstouxt: As this Ia rathora sailors’ night, I would ask Captain Creak 
to my a fow words. 

Captain Cxnax : I am afraid, after the full discussion of this subject to which 
we have already listened, I cannot add very much. Recognizing the connection 


the neighbouring observatories. 1 would suggest the desirability of a proper 
survey ag one means of settling the matter, I think that Admiral Ficld 
‘has adduced a strong point—that there is as yet no evidence for currents of the 
strength suggested in the paper, and until we have tried all these placea with the 
eurrent-meter at different depths, I do not think wo have any ground to support 
us in thinking that they cxist. 1 have never heard of any ocean current which 
would produce the great changes that are going on. I think there must be some 
other cause, Perhaps, as the lecturer says, in seventy or eighty years we may 
‘Know more about it, 
‘The Paestpexr: 1 think we should now like to hear something on the geo- 
Jogical side of the question, and perhaps Mr. Lydokker, who is on the Geological 
‘Survey of Indis, and who is also a geographer, will favour us with a few remarks, 








THE INDIAN OOBAN—-DISOUSSION, 


5 the discovery of the Wyvillo Thomson ridge 
red fathoms, and now it is shown that mud and 


appreciate Mr, Gardiner’s solid addition to our store of facts, I was distressed 

hear the Hydrographer say that the current-meter had not been sent down to 
depths, One valuable result of the work of the International Council for the Study 
‘of the Sea has been the great improvement of oceanographical instruments, includ- 
ing the current-meter, and all forms of apparatus are now far better than those in 
tase at the time of the Challenger Expedition, Mr. Gardiner was provided with one 
of the best forms of ourrent-moter, and [ must own that I was disappointed to see 
the instrament Jooking so clean and new as it lay upcn the table jn the other 
room. I think that in future, before eonding out avy expeditions, we want more 
preliminary study and more scientific guidance in the provision of all the 

that could reasonably be foreseon to be required. I hopo that the time is coming 
when we may have oceanographical expeditions fitted out for the sole purpose of 
research. I know the magnificent services that have been rendered to science by 
the Navy in its hydrographical surveys, but oceanography has gone beyond the 
needs of the Es fapi las 3A dowp sntare bude shown Sos must be charted for 


how much can be done under conditions that, while favourable, are not perfect, wo 
cannot help feeling how much more will be done in the future when the Govern- 
ment of the country, and perhaps even the scientific societies of the country, fully 
realize the importance of doing this work. I think Mr. Gardiner must be con- 
gratulated on having given usa most stimulating paper, and one that has given 
rise to a livelier and pleasanter discussion than I have heard in the Society for 


years, 
Dr. Gapow: I can only speak as a zoologist, but still a few words from the 
zoological point of view may not be amiss, if only for this reason—that 
are responsible for having advancod this problem of the connection between South 
Africa and India, his supposed land connection naturally implies the fate of 
islands like the Mauritius and Seychelles, and I think the way in which zoologiste 
about forty years ago usd to aet about to prove this connection was rather what 
we would now call crude, It was based upon the woll-known fact that in Africa 
and India existed a number of well-known types of animals like lemurs, rhino- 
coros, pittas, etc, and when it happened that fossil hippopotamus were discovered 
in Madagascar and in India, this was looked upon as proof positive of the correct~ 
ness of the former existence of “Lemuria.” But then it came to pass that one 
understood that it was easier to account for the similarity of the fauna of Africa 
wuming that th of dispersion was 
somewhere in Eurasia, whence stiae closely allied creat spread into Indo- 


i the bygone ps of 
‘Mecozolc times, but even in the Tertiary, perhaps as late as the Miocene, period, 








prepared for this erening, I separated them, in view of our soundings, and I am 
happy in now being able to include them again, as I think Mauritius and Bourbon 
must have been connected with the Cargados-Seychelles cresoont. 

‘The questions raised by Mr. Lydekkor go very deep, and are scarcely suitable 
for consideration now. At this hour one cannot go into the question of the 
geographical distribution of animals and the very divergent views that people take 
about parallel and convergent evolution. He suggested that I was wrong in 

to-night the ocean between Mndagascar and India by itself; but the 
expedition only explored that line, so I naturally confined myself to it, I quite 
accept a great deal of what he said, and of the considerations put forward by the 
late Dr. Blanford, who largely assisted me in the echeme for my expedition. I 
do not see why the subsidence which formed the bay of Bengal should have also 
dinconnected Madagascar and Ceylon. I am sure most geologists will bo agreed 
the Madagascar-Australia connection was broken down long antecedent to 
‘that of Madugascar with India, the Bay‘of Bengal having then been formed. Now 
‘a8 to the question of the tortoises. How did they get to Aldabra? Aldabra must 
Fe ase Is this possible? It ia a recently elevated 


the means by which such distributions wero affected is a difficult 
‘one, and surely too complicated and detailed for discussion at this late hour, 


NOTES ON THE GEOGRAPHY AND PEOPLE OF THE BARINGO 
‘DISTRICT OF THE EAST AFRICA PROTECTORATE. 
: By 0. W. HOBLEY, OMG. 


‘Tis district comprises an area of about 10,000 square miles, and was 
‘until the last few years ono of the least-known portions of the pro- 
tectorate, and it i on this account that it is considered that the 
following notes may interest the Society. 

Personally, only a small portion of the district is known to me, and 
the bulk of my information has been collected from the reports of Mr, 
G. P, Archer, who has energetically administered it during the last two 
years. 

Geographical. 
From an altitude of 3325 feot at Lake Baringo the country drops 
iteadily towards Sugota and Rudolf lake (1260 feet), where the heat 
‘becomes intense and the grazing-grounds are scorched by a withering 
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sun. About March or April torrential rains usually ocour, and the 
numerous dry watercourses are transformed into great rivera—in a few 
days half the oountry is undér water or converted into aires. The 
soil, howover, is so sandy and porous that a fow weoks 
has all disappeared again. | 
Owing to this scarcity of water, thore is little 
attract the Earopean settler, and this area may bo di 













minorals, but the very recent voloanic formations of 
is composed do not offer hopeful prospects. In spite of 


TURKANA CHIEFS AT DARINGO, AJIOWA TRE GOVERNMENT CHIEF, ON ExrneMy 
mont, 


tho area, the grazing is declared by the natives to bo marvellously gool, 
especially forsheep; but, owing to the precarious wator-supply, they am 
forced to adopt a nomad existence and move on from one water-pool 
another, In some places they depend on brackish springs, and often dig 
wells in the dry watercourses to a depth of over 20 feet. 

One of the most curious features of this region is the river Sugots, 
which, when visited by Mr, Archer in September last, was a rapid 
stream about 10 yards wide and 2 fect deep. Tt is hot and brackish, bat 
drinkable in its upper course. It runs on northwards for about 70 miles 
without widening out in any way, and when it approaches the viowity 
of the Andrew volcano, which is on its east bank, suddenly disappeatt 
into the ground. North of this point there are great flats covered with 
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TORKANA, RIOWING HADDEXSS, 


[leposits of natron (the magadi of the natives), and in the middle there 
(s a small lake fod by two small streams from Mount Nyiro, 

The enormous Lake Sugota of the Intelligence Division map, 
No. 1429 (d), is non-existent, and it is difficult to understand bow 
lt Deeame delineated. ‘The Sugota river is bounded by great walls 
bf lava, so could hardly have flooded the plains, It, however, may 
be that Cavendish or one of the earlier explorers saw the whitey natron 
leposits from the slopes of Mount Nyiro, and took them for water. 

‘There are also natron deposits higher up on the Sugota river, at a 
place called Pirias, and at this point the stream becomes quite undrink. 
thle, and, according to native account, if camels and sheep drink it they 
lie in a few minutes. 

‘Tho native acconnis of the Andrew volcano are rather interesting. 
Phoy are firmly convinced it is the home of Engai (a Masai word mean- 
ng “ God”), and are afraid to approach it closely, Strange rumbling 
(nd hissing noises are continually heard in the vicinity ; the ground all 
‘ound for several miles is broken up by great fissures jn which boiling 
water is visible ; and, most appalling of all, frightful cyclones pick up 
‘bjects near the mountain and carry them into the crater. When 
(hese occur, the Turkana say they huddle together on the ground, 
(nd their spears and shields are often carried away; they laughed 
(t the idea of a European being able to pitch his tent anywhere 
tear, and said it would be swept into the crater like a herd of their 
famels had been a yoar or two ago. ‘The essence of all this farrago 

No, ¥V.—Novemser, 1906.) 2 


Native Tribes of the B 
__ Five tribes are represented in the 
the Suk, Turkana, and Njamusi, there are» 
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TORKANA FIGHTING MRN COMING TO CAMP TO PAY THRIR RRAPRCTS. 


and Elgoyo peoples, and it may be of interest to trace the history of the 
people inhabiting this stretch of country during the last half-century. 
Originally the whole of the valley from Lake Baringo to Loroghi 
was oconpied by the Samburu, but, being frequently molested and 
raided by the Elburgo Masai, thoy gradually trekked away north to 
the neighbourhood of Mount Nyiro for safety. The country was then 
left uninhabited for a while, till the Suk—an offshoot of the Karamojo, 
and not of the common Laikipia stock—who till this time had confined 
themselves to the country to the north-west of the Kerio river, began 
to work southwards, and wero followed by the Turkana from Lake 
Rudolf. These two tribes came right down to Lake Baringo, the 
Suk keeping more or lees to the western side, and the Turkana to tho 
east, with the Ribkwa escarpment as the dividing-line between the two, 
and after a while made a combined attack upon the Njamusi (a 
numerous people living at the south end of the luke), which was 
successful ; then, however, they quarrelled amongst thomsolves, with 
the result that the Turkana, in trying to get rid of the Suk, were beaten 
themselves, and had to return whence they had come, leaving the Suk 
in possession of the country and large herds of their cattle and sheep. 
‘The raid on the Njamusi must have taken place about forty years 
ago at Lakasiasio; the old chief of Njemps was then a “ laioni,” and is 
interesting as showing that at that timo tho Turkana were oceupying 
the very part of the country to which they aro now anxious to return. 
2x2 
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‘The Suk, however, suffered much at the hands of the Masai after this, 
and to this day still cherish unpleasant memories of the Morans of 
Ongatabus. To this fact, however, is due in a great measure tholr 
attitude towards Government, which they now have como to look upea 
as a benefactor in preserving them and their stock from those raids, 
and also their willingness in paying up their hut tax, for they realiz 
that if the Masai had been allowed to continue in their predatory 
habits, and the Government had not stepped in to offer them protection, 
by this time they would have very little left, They admit they cannot 
stand against the Masai, though of the Turkana, curiously onough, they 
have but little fear, 


Turkona and Suk, 

The range of the Tarkana at present extends from just north of 
Labur, on the north-west side of Lake Rudolf, to the north end of 
Lake Baringo, a distance of some 250 to 300 miles. On the west side 
the tribe is bounded by Karamojo to the north and Suk to the south; | 





CORACEIS ON LAKE BERINGO. 
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on the east by Lake Rudolf, Mount Nyipo, the river Sugota, and the 
Loroghi mountains, 

‘The Turkana are, numerically speaking, very strong, and one section 
alone, the Tuo, I am told, considerably outnumbers the whole of the 
Suk pastoral 

‘The subdivisions of the tribe are as follows :— 

District. Chief. 
Kerio Onaweri. 
Mutellili. 
Katodi. 
Ajigwa (Govt. chief), 
Kerio Apuche. 
Dorobo of the upper No recognized chief, 
Ngamatak, 
Rioball (“‘Tumbo" of 


Labur 


0 
NW. Take Rudolf 


From this it will be seen that there is no one paramount chief, nor, 
ii . Lokorechum, an Ngolio 

of the Kerio who died about two years ago, ix said to have been the 

it of the medicine men. 

The Suk have only three subdivisions, viz, the Kasawarie, Lagit, 

i Kajiribkwa, and of these the first is by far the biggest. Lagwalan, 
Kamuta, and Karorlay, the three Suk chiofs of the Baringo district, aro 
all Kasawario; Lotonyalli is the chief of the Legit, and Aribomoi of the 
Kajiribkwa, With regard to the customs of the Suk and Turkana, it 
may be well to point out, to begin with, that these two tribes, particularly 
the latter, are exceedingly moral, and I do not suppose that there has 

wr been « case of a Turkana woman joining a trader's caravan when 
in the interior. 

* Living together thoy form practically ono big soction, the most numerous and 
po ul in Turkanaland. 
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In the matter of the purchase price of a woman, it is interesting to 
note the difference between the Turkana and the Masai, for instance 
A Masai pays as an outside price a cow or two, probably a few sheep; 
a Turkana a hundred head of cattle, ten camels (which are valued 
higher than cows), and droves of sheep. ‘The reason given for thir 
is the scarcity of women in ‘I'urkana, a fact largely attributable, it 
is imagined, to Abyssinian raids and oppressions. Those men, however, 
who can afford tho Inxury of a wife are well pleased with their 
investment, for in their own words, “our women are more prolific 
than dogs,” and children to them mean wealth, Compare this, agaiv, 
with the Masai tribe, who, on account of the comparative sterility 





NJEMPS KUBWA. VIG TILES UNDER WHICH JOSEPH THOMBON GAMPRD. 


of their women, are believed by some to be on the road to extinction, 
The Suk pay nothing like so large a price for thgir women, though 
a rich man may pay as much as twenty head of cattle, An ordinary 
price is three or four cows and thirty sheep. 

Of all serious offences amongst the Turkana adultery ranks first 
evidontly, for the penalty, as a general rule, is death by spearing. Is 
exceptional cases, however, when @ man is yery rich, the confiscation 
of every single head of stock he possesses is considered sufficieat 
punishment, Amongst the Suk confiscation of all property is the 
invariable rule, and the hut, or manyatta, of the offender is also burst 
to the ground. 

Cases of murder seldom or nover occur amongst either tribe, long 
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TURKANA CHIEN. 


curved sticks only being used to settle differences whero amongst tho 
‘Masai spears or knobkerries would be the order of tho day. In tho 
event of murder, however, being committed, it becomes simply a matter 
‘of compensation in stock to the murdered man’s brother or next of kin, 
final decision in tho matter being left to the elders of the tribe. 

The only other customs worth mentioning, perhaps, are the various 
methods of making peace amongst these tribes. The one in which the 
dog appears is common to several other tribes in East Africa, among 
which are the Bantu Kavirondo, the Nandi, and the Elgeyo. In this 
caso the leaders of the two parties concerned grasp respectively tho 
fore and hind legs of « sacrificial dog, along the back of which is laid 
a wisp of grass, A sharp spear is then used to cut the dog in two, 
during which proccss the chiofs cry aloud, “If my people do anything 
to your people, so shall God do to me,” or words to that effect. This 
is absolutely binding and ensures a bond jide“amen.” Why the dog 
should be selected as the victim is not clear. The general method 
employed in Turkana, however, is simply the exchange of sticks 
between the chiefs, on which are bound solitary long white ostrich 
plumes. Another method is for two spears to be Iaid on the ground 
parallel, when all concerned, if they wish for peace and friendship, 
walk between them. 
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It is commonly supposed that the Suk and Turkuna, from a general 
likeness of appearance, aro akiu, but this is not proved, and it 
curious to note that the Turkana say they are more nearly related 
to the Masai; and the Masai declare that the Turkana are the survival 
of the Laikipikiah section of Masai. The latter statement is, however, 
undoubtedly an exaggeration, ‘Tho Turkana, moreover, do not cir 
cumcise, which may be taken as cyidenoo that the two tribes ar 
not very closoly allied. 

‘Their adopted country of burning sand, scant vegetation (acacia 
sorub and aloes), and ealt water, however, seems to have agreed with 
them, for they are for the most part enormous men, and their women, 
too, are tall and well set up, and very different from the undersized 
Suk women, 

Their kraals consist of a zoriba of bushes containing a number of 
temporary shelters of palm leaves and grass; these acom to be pst 
together more as a protection against the sun than rain, for they am | 
not in the least weather-proof. ‘Two of the principal features of the 
kraals are the number of donkeys and children to be seen. 

The women and children seem to be fearless, and usually come vat 
and dance to mect a travellor whose bona fides they are assured of 





TURKANA CHIEF. 
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Their dancing is the same as the Suk, and, when the men join in it, 
in really rather a fine spectacle, for with their huge “ chignons,” 
waving plumes of black, white, and orange-dyed ostrich feathers, and 
their yellow clay-bedaubed faces, they present a fantastic and war-like 
Sppearance, and ono realizes that here at least one is amoug really 
unsophisticated natives. 

They are very rich in stock, with numbers of camels (which, how- 
ever, they do not know the use of as draught or riding beasts), cattle, 
shoop (the white-bodied black-faced variety), and numbers of donkeys, 
which run about more or less wild and quite unattended. These 
donkeys go out in tho morning to their grazing-grounds and come 
back again at night, sleeping anywhere near the kraals in the open. 
‘The surprising thing is that they are not the prey to troops of lions, 
but the Turkana say that if a lion gots amongst thom at night, so fur 

. from stampeding, all the others go to the rescue, and generally the 
remains of the intruder are found in the morning kicked to pieces. 

They will sell their sheep and male donkeys for trade goods or 
cattle, but are most averse to parting with their camels or donkey 
mares, as they use them for milking. Male camols are often killed 
for meat. ‘They havo no idea of using the camel as a beast of burden. 

One has read much about giant ‘Turkana, and there is not the least 
doubt about it, the men, generally speaking, are enormous, for if they 
are not invariably tall thoy make it up in breadth. ‘They aro literally 
twice the size of Kikuyu, and weigh, I should think, on the average 
very nearly double as much. What struck me most, however, was 
the size of quite young “Laionis,” who have great thighs and hips 
Just os big as fall-grown Suk, and their bones seem extraordinarily big, 


RUWENZORI AND THE FRONTIER OF UGANDA. 
By DOUGLAS W. FPRESHFIELD, 
His Royal Highness the Duke of the Abruzzi, who has paid a visit to 
London since his return from Africa, has promised to offer a paper to 
the Society on his recent ascents in the Ruwenzori Range, of which he 
has made the complete conquest, having climbed the twelve highest 
snow-peaks, which all stand in a close cluster within a radius of a few 
miles; none of them, he tells mo, oxcceds 17,000 feet. The paper will 
be read in January, and will be illustrated by a number of Signor 
Vittorio Sella’s photographic panoramas and views, which completely 
elucidate the topography of the upper region above the snow-level. 


Dr. Wollaston, « member of the party sent out by the Natural History 
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Department of the British Museum to explore the | bas 
sent home a letter, which contains the following account 
to reach the snows from the west :— ‘ f | 





Beni, tho Belgian post on the Semliki, about the m ye 
there we set out with an escort, which the Belgian officer is 
cnr fating-—and which puoved the anes of bx tactics ian 
Butagn valley in three days. 2 et Sp ee 
(Kakalongo, in Stuhlmann’s map), and started full of ho 
parta of the valley, with ten porters, # camera, and ou 
ice-axe. A good but very steep track, accurately marked in 
map, took me up to 11,000 feet, ani 1 was jut eating 
ith cy Sh tt ee 
detachment of the escort had been attacked a mile or two b 
(at 7000 feet) by natives armed with guns; one soldier k 
wounded, two fatally. My services were required to bring the 
again and my porters to carry them, so there was 1 
go downhill as speodily aa possible. As wo retreated down the valley 
on the following day—the day on which T ought to have been withit 
reach of the glaciers and taking photographs of immense interest—the 
snow-peaks wero all clear, as if to spite me, for an hour or more aflet 
their usual time, and I saw some superb views. Tt was impossible te 
take photographs, as we were dodging spears and arrows all the tim; 
in fact, it was a sort of running fight for three days all the way back 
to Beni; a good many natives killed, but none of our pape tae 
It was, I think, the cruellost disappointment T have ever known—to le 
within half a day’s journoy of ono’s most coveted goal, and then to le 
compelled to turn one’s back upon it. ‘The root of the evil lay in te 
Belgian who had charge of the escort. In spite of protests, he campel 
in the natives’ gardens, cut down the shambas, at one place shot th 
village cow, while his soldiers looted the houses. In return for that 
barburities, they rose up against him, and we suffered for it, I= 
convinced that, had they let us go without escort, we shoul har 
had no trouble at all. Whon we left Beni a week ago, they were per 
paring ® punitive expedition to quell these wretched people, and wil 
doubtless make bad worse. So until all the natives have been kill! 
off, or until the Semliki becomes the Uganda boundary, the west sid? 
of Ruwenzori will not be a very wholesome place for & white man. 
“The rare views that I got of the range from the west show it! 
be much finer than from the east, as one would expect, er 
being only abont 2900 feet at Beni. There is a very fine valley! 
looked into (Russirubi in Stuhlmann; Paka is the name I got fori 
from a native thereabouts) which leads up to the snow on the northe® 
slopes of the highest peaks, I should imagine. No European bas ert 
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been into it yet. I confess that I am more than ever anxious to como 
back at the earliest opportunity ; and this is a valley that would be well 
worth exploring. The Belgian Dr. David went up the Butagu valley, 
but how far he went I have been unable to find out." I found the relics 
of an English pair of breeches at 10,000 feet—perhaps Scott Elliot's of 
1894, Stuhlmann’s photograph is of the highest peaks looking a little 
north of east, 

“The two northern peaks must be those that I saw north-north-west 
from Kiyanja. Those to the right of the picture are the snow-peaks 
seen north-west from Kiyanja; they are all part of the same mass, and 
they run from north-east to south-west. From Beni, almost due west, 
I got a clear view for a few moments, and saw a large mass of snow to 
the north of the highest peaks, but not I think connected directly with 
them; probably on the far side (right bank) of the Russirubi. Tho 
highest peak cannot be much over 17,000 feet. This rough chart is as 
accurate as I can make it in my present state of ignorance. Probably 
by the time this reaches you, you will have got the Duke of the Abruzzi’s 
finished map, and mine will be found wanting in many important points, 
T hope the Duke will find some good native names for the highest peaks. 
*Birika’ (boiling-pot) is the only name I heard on the east side for 
the snow. 

“TI have a photograph of ‘King Edward's Rock,’ taken from above 
Bujongolo, which shows it as evidently the lowest point of the Mubuku 
ridge. This expedition comes to an end at Entebbe in a fow weeks, 
then Tam off to the voloanos Mfumbiro, at the south-west of Lake Albert 
Edward. 

“Tf you think any extracts from this are of sufficient interest for 
publication, please send them with apologies. Writing in this forest of 
Pygmies and okapis is none too easy. 

“ Beliove me, yours truly, 
“ (Signed) A. F. RB, Wollaston. 


“ Approximate height of peake— 


Highost poaks ... 0. «.. sss_ 17,000-17,200 foot. 
Duwoni ... a oy 


Kiyanja ve ve 
Peaks north-west Kiyan 
C4 ratCip ai sctvctaa’ Lace tow cit tse aie tee Duke of 
the Abruzzi’s hsights.t 


“A. F. RB. W." 


* Is not the Russirubi the zal De. David visited? His ronte is described ns 
W.F. 


Journal for July last)—D. W. 
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Having regard to the pending question with reapoct to the frontier 
of Uganda and the Congo State, alluded to in Dr. Wollaston’s letter, the 
following explanation may he opportune. In order to make the facts 
intelligible a map, such as that here supplicd, is essential, It will be 
observed that from the north end of Lake Albort to 1° N. of the 
equator the British frontier has beon drawn along the edge of the great 
escarpment, leaving the slope draining to the Nile to the Uganda 
Protectorate. From this point to 1°S, the 30th moridian of E. longitude 
‘was in 1894 taken as an approximate and provisional indication of the 
situation in which a definite frontier might be delimited at a future 
date. This arrangement was embodied in an agreement between tho 

Free State and the British Government dated May 12, 1894. 

Beyond 1° 8. the Uganda frontier had already been regulated by 
the Anglo-German treaty of July 1, 1890, the terms and conditions of 
which were recognized on behalf of the Congo State in the later 
document. Between the Indian Ocean and Lake Victoria the frontier 
had been defected north in order to give Germany the Kilimanjaro 
highlands; in return, it was deflected south to give Great Britain the 
well-defined Mfumbiro highlands south-west of Lake Albert Edward, 
first discovered by Spoke and afterwards seen by Stanley. In 1894 this 
term, Mfumbiro, was in use, on the authority of Dr, Stuhlmann, for the 
whole of the volcanic region forming the watershed betwoon Lake Kivu 
and Take Albert Edward, and it was well known to geographers that 
these highlands lay, for the most part, west of the position (len assigned 
to the 30th meridian east of Greenwich.* There appears, therefore, to 
le no room for dispute as to our frontier south of 1° 8. lat., which should 
occupy the position laid down on the accompanying map. In this 
district, therefore, British territory extends considerably beyond the 
$0th meridian, 

Since 1894 a discovery tan been made which has apparently Jed to 
some needless doubts with regard to the western frontier. It has been 
found that the 30th meridian east of Greenwich does not lie in the 
position previously assigned to it on all maps of Africa, but some 
miles farther east. In consequence, in place of intersecting Lake 
Albert Edward and the Ruwenzori range, it runs wholly east of the 
former, and cast of all but a portion of the north-west extremity of 
the latter, It can, however, hardly need to be stated that in considering 
the terms of the agreement £ very competent statesman must 
accept as final the position , the meridian on maps of that date, 
the only one that could possil we been in the minds of the parties, 
‘The frontier is, in fact, indicat in that a the shoot 3 of the 
“Carte de la Province Ori imi,” on 
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COAST EROSION.* 
1, By CLEMENT REID, F.RS. 


Awy one living on our sea-conrts, or even visiting thom, must have noticed the 
rapid waste of the cliffs under the attacks of the sea. ‘I'bis waste is 
noticeable in the east and south of England, and it will therefore be most useful to 
confine our attention to those 

‘We notice the melting away of the land, and we naturally think of it ax a steady 
process—intermittent, it is true, according as the season is more or leas stormy, 
‘but varying little when the average is taken for successive groups of years. Closer 
study, however, compels us to recognize that the changes now in progress are by7no: 
‘means confined to a continuous attack of the sea on the land, There are compen- 
sating, but lees conspicuous changes, such as the accumulation of shingle-beaches 
aud sand-dunes, and the silting up of our estuaries. ‘I'here are unexpected geological 
complications which should lead us to pause and consider before we say that the 
Joss is an unmixed evil and should be stopped. It soon becomes clear that the 
whole of the changes now in progress on our coasts must be studied together, 
and that we cannot separate the loss of land from the other phenomena which 


accompany it. 

If we study the physical geography and geology of the region, noting the outline 
and cross-section of the const, measuring its annual rate of loss and the annual rate 
of socumulation, we soon arrive at a somewhat unexpected result. We learn that 
there was a definite date at which the changes now in progress began. We find 
not merely that we are losing annually » strip of land of noticeable width, but that 
the whole character of our coast-line is altering. 

‘The process is not very conspicuous, it is true, in a single generation; but if we 
read the geological history carefully, its importance is far greater than we had 

‘The Britain that Cesar invaded was very different in its coast-line from 
the Britain of to-day; the Britain of three thousand years ago was still more unlike, 
‘Not only has the coast receded ; it is becoming Jess indented by navigable estuaries 
and harbours, and the existing harbours are rapidly silting up. Our cliffs, also, are 
nearly everywhere becoming higher and more conspicuous. 

In order to understand the nature of the changes that are now going on, it is 
necessary to look back some three or four thousand years to ses what the country 
was then like, otherwise the existing irregularities of our const-line will be unin- 
telligible. I do not propose to go back further, for it is not necessary for our present 

to deal with any period earlier than that of Neolithic man, when the sea 
stood about 60 fest below its present level. ‘This statement may seem somewhat 
dogmatic, but space will not permit me to give in detail the evidence, I can only 
say that a close study of the buried land-surfaces, found in the alluvium at various 
depths down to about 50 feet below the sea-level, shows that onk troes flourished on 
the lowest of these ancient soila, This proves that the sea then stood so far below 
its presant level that no sea-water could reach the roots of these trees, 

‘This former low level of the sea has consequences that are not generally realized. 
During that period the seaward end of each valley was lowered by the scour of its 
river, till the valley-bottom near the coast reached the sea-level. Consequently the 
utes 4 depth of every one of these chaunels will be found at a level about 60 feot 

river bed, though of course its exact position may not coincide 
brie Ang of the present channel. We cannot eay for how long a period the land stood 


* British Association, Sections © and E, York Mecting, August 3, 1904. 
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surfaces which now fill so much of these valleys leaves little doubt. All our big 
submerged valleys tell the same tale, whether it be the Humber, the Wash, the 
‘Thames, Southampton Water, the Severn, or the small Cornish rivers whose buried 
channels have been so thoroughly mined, far below sea-level, in the search for 
stream-tin, Wherever we can see the deposits, sift, wash, and examine them, or 
wherever careful records have been kept, we find masses of rapidly deposited marine 
silt, alternating with beds of peat and thin soils in which trees are rooted. But 
the vegetation is usually nothing but brushwood or quick-growing trees, and the 
Peat also is of rapid growth. Only at the very bottom, far below the present sea- 
level, have I seen oaks of more than a hundred years. Usually the evidence 
suggests the rapid accumulation of warp to the level of high water, then a few years 
of peaty swamp or alder car, followed by another subsidence, and the accumulation 
of more warp, And so the process goes on through the whole 60 or 60 feet of 
sediment deposited in the silted-up parts of the estuaries. 

This rise of the sea-level may have been completed about 3600 years ago, at 
about the date when Stonehenge was being built, Whatever may be its exact 








A. Sealevel. B,C.D.E. Present contour. (B.Platem:.-C, Slope. D, Cliff. 
E. Plain. of marine denudation) F. Coastal plam (now destroyed ) 


FIG. 2.—DIAGRAM SECTION SHOWING SEAWARD SLOPE LEADING TO THE COASTAL 
PLAIN, OR, WHERE THAT 18 DESTROYED, TO THE EDGE OF THE CLIVF. 


date, the completion of this rise is the starting-point for our present inquiry. Only 
then commenced the coast erosion which we now see; only then did our existing 
shingle-beaches and sand-dunes begin to form. 

At first erosion must havo been rapid, for the sea was merely eating into loose 
talus, or into cliffs of little height, and protective banks of shingle and sand take 
time to form. But as the land was cut into, these loose masses were steadily 
removed and their harder parts were rolled into shingle-beaches, which greatly 
protected the coast. The cliff also becamo higher as it was cut back. In short, 
everything tended, and still tends, to make the width of the strip destroyed annually 
Jess and less. 

Many may be surprised when it is affirmed that all this can be read in the 
contours we meet with all round our coast. A section drawn across the coast to 
the sea in the east and south of England shows nearly always the same feature. 
It does not exhibit the sea eating into a tableland; it usually shows a plateau 
ending seaward in a long slope, which slope is steadily being cut into by the sea. 
The cliff is not nearly so high as it will bea thousand years hence, and it is far 
higher than it was at the date of Caesar's invasion (ace Fig. 2). 

This brings us to the rate at which the loss has taken place since the sea stood 
at its present level. It is very difficult to obtain trustworthy data, but, roughly, 
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gale, when the Holderness cliffs had suffered grent loss, and have watched the thick 
yellow stream that swept down the coast with the flood tide and rushed into the 
Humber, Here was an amount of mud carried in sufficient to add considerably to 
‘the marshes, as the particles wero strained out by the submerged 

do wrong to neglect this source, especially when we eee that certain of our harbours, 


say, for exact measurements are impossible to obtain, 

‘This silting up of the submerged estuaries, however, may be looked at in 
another way, and then it becomes a loss, nota gain. It means that many of our 
‘harbours are rapidly becoming nscless, and that numerous arms of the #ea, formerly 
navigable for miles inland, have dwindled to shallow streams flowing through 
alluvial flats or sandbanks, 

Before we take for granted tho desirability of attempting to stop the weat 
away of our coasts (except near towns) we must strike a balance between loss 

On the one hand, wo lose considerable areas of agricultural land, our sea- 
coast towns are injured, and our harbours tend to silt up, On the other hand, we 
gain cobsiderable areas of valuable agricultural land—more valuable than tho 
average of that lost, and through the accumulation of shingle beach and sand-dune 
‘we obtain protection for certain low lands which otherwise would be flooded and 
spoilt, If the loss exceeds the gain, there will still remain the question whether 
we #ball obtain any sufficient compenmtion for the enormous cost of any works put 
up to protect agricultural land. 

Some curious problems are suggested by this inquiry. Many may think thom 
of no practical importance; but to the geologist and the geographer they are of 
great interest, and ory aloud for a solution. If what I have said is correct, and 

civilized man lived in Britain there haz been a rapid change of sea-level, 

‘by a long rest, what are the prospects of a similar period of rapid change 

in? To answer this question, we must know whether it was the land 
the sta that rose, and what was the cauge of the movement. We 
mapy speculations; but thus far we can neither explain the cause of the 
PeRmSanee ecdick is shoyerseate It is a problem of great importance, 
for a now rise or fall of the sea-level to the extent of a few fect would have most 
disastrous effects on all our coasts and harbours, and would seriously interfere 
‘with our inland drainage until things were again adjusted. Are we now living 
in a period of exceptional stability, both of sea-level and climate; or is it, as 
geology suggoste, a moro interlude which may at any time give place to rapid 
change? 
It By E.R. MATHEWS, A.M.1.0.B, F.G.S., Borough Engineer of Bridlington. 

‘Mr. Mathews pointed out that no part of our coast was changing more rapidly 
than that line of coast that was situated between Bridlington and Spurn Point, 
which is known as the Holderness const of Yorkshire. He mid that this coast-line 
‘was scarcely the same for two consecutive days, and that this was easily accounted 
for by the fact that the material forming this const consisted of glacial drift, which 
‘was more easily eroded than any other material. He pointed out that it had fallen 
to his lot to have to design and carry out for the Bridlington Corporation, in order 
to prevent the inroads of the sea, £30,000 worth of sea defence works, and for several 
ears past be had made a special study of the erosion of this part of our coast, with 
the result that he was able to give certain information respecting it, the following 
table being a summary of same :-— 


212 
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Tast on"the Holdernors coast between Easington and Kilnsea, when over a thousand 
‘acres of agricultural land was transformed into n serics of Inkes of salt water, which 
in some places wore 8 fost in depth, He pointed out that Kilneea for a time was a 
complete island, and illustrated this by a map which he produced, and which showed 
the point at which the son broke through. Mr, Mathews pointed ont what a serious 
matter it would be for the navigable channel up to Hull if the sea aud the Humber 
made a permanent juncture at this point. He pointed out that such wm occurrence 
‘was not altogether improbable, seeing that the lowlands that were fiveded were in 
many places 6 fect below the level of the sea, Ho also stated that the erosion on the 
Holderness coast reoeived considerable impetus during this and other storms which 
have taken place during tho past winter. 

He ssid that, although the huge lakes referred to soon disappeared, tho withered 
and brown wilderness, with soa-drift scattered about, here and theres wrecked agri- 
cultural implement, told its own tale of what had only n few months ago occurred. 

cerca can) aaa me calariting Srttcae lin ieaeesioe US Ee 

of headlands on tho east coast. ‘The growth of Spurn Point (Yorkshire) 
‘was one of tho most remarkable instances cited. ‘Tho position of Spurn, he eaid, 
waa a variable one, and was constantly changing. He pointed out that it was built 
‘up largely by the eroded material from the Holderness coast, and conslated of vust 
quantities of snd and shingle, which were steadily accumulating, He said that at 
ono timo this was an island, and its connection to tho mainland was @ moro or less 
gradual process, In 1660 the high-water mark extended just to the south of Kiln- 
sea, Spurn being simply a heap of shingle, some distance to the south. 

Collins, in his chart dated 1684, showa Spurn connected to the mainland, but it 
is difficult to say whether this was correct, as lator surveys show Spurn to be still 
an island, ‘From 1820 to 1662 Spurn was only an island at high water In 1852, 
howaver, high water spring tides only submerged two places. 

Tn December, 1849, during a north-northwest gale, a sorious breach was made 
in this nich of land, about half'a mile to the north of the then High Lighthouse. It 
‘was 320 yards wide,"and at high water ordinary spring tides it had 12 foot of water 
in it, It was subsequently made good by the deposit of chalk. 

Since 1852 Spurn has been well protected by groynes, and it is gradually oxtend- 
ing to the south and west. Mr. A. E. Butterworth, the engineer to the Humber 
Conservancy Board, stated in a paper entitled “ Notes on the Growth of Spurn,” read 
before the Yorkshire Naturalists’ Union in July, 1904, “ that the westerly movement 
of Spurn between 1951 and 1888 has been at the rate of 8 feet per armum on the east 
‘or North Sea side, and 17 foct per annum on the west or Humber side, showing that 
the Point has increased considerably in width.” 

‘Ho noxt referred to Dungeness point (Kent) as being a remarkable headland, 
the growth of which eeawards between 1689 and 1844, according to Mr. J. B. 
Redman, was nt the rato of 7 yards per annum. Ho stated that the Trinity House 
records show the seaward advance of Dungeness point to havo boon at the rate 
of 9 foot annually between 1792 and 1850; 15 feet to 14 feet between 1850 and 
1871; and 8 feet between 1871 and 1897. Tho lighthouse, ho stated, had been 
shifted seaward thres times during tho last century, Tho vast extent of this 

shingle doporit may be gauged from the fact that at 100 yards from tho shore at 
the point at low water there aro 4 fathoms of water, and 330 yards from tho shore 
at low water there are 15 fathoms of water. He then pointed out that the remainder 
of the headlands on the east coast were receding—Flamborough Head, which consists 
‘of chalk cliffs 80 to 130 feot in height, at the rate of 1°5 foot per annum ; Lowestoft 
Noss (Suffolk), which is the mest easterly point in England, the cliffs hero consist 
ing of glacial drift, and the beach widening at the foot of the cliffs, forming a broad 
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miles from the shore is very shallow. Great 
‘The average rate of erosion at Sheringham 


Per 
15 yards per annum. Whole parishes and 
coast within historio record. Ho sid that Mr. 


‘be justified.” Between Lowestoft and Pakefleld the lovs of cliff is estimated by 
‘Mr. Wheeler, «.1.0.,, to be at the rato of 11 fect per annum. 

From the Thames to Dungeness. At Herne bay the erosion is very great: 
Tetween 1872 and 1996 it amounted to over 1000 feet; in 1903 an enormous land- 
‘lip occurred. In fact, landslips are of frequent occurrence, Minster church, which 
‘ bumdred years ago was 2 miles from the river, is now close to the latter. In 
Pegwell bay the chalk cliffs are being worn away, The average érosion of the 

cliffs of Thanet is stated by Mr. Woodward to be about 3 feot por annum. The 
cliffs between Sheerness and Reculvers consist mainly of London Clay. South of 
‘bay to Deal and Walmor is n low tract of marshland reclaimed from the sea. 

‘chalk cliffs recommence at Kingsdown, 2 miles south of Deal, and extend to Folke- 
stone. Betwoen Folkestone and Hythe the cliffs consist of the Lower Greensand beds, 

‘Mr. Mathews, in concluding his remarks, briefly referred to the satisfaction 


‘but of national concern. * 


GEOGRAPHY AT THE BRITISH ASSOCIATION; YORK 
MEETING, 1906. 
Tr is well known York was the first mooting-place of the British Association, 


Té was chosen for geographical reasons, being conveniently contral in days when 
transportation facilities were very different from what they are to-day, York is 
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‘Mr. Stanley Gardiner gave an account of the Peroy Sinden Expedition in H.M.S. 
Sealark to the Chagos archipelago, in amplification of part of tho report of tho 
British Association Committes for the Exploration of Parts of the Indian Ocean, of 
which Mr. Gardiner is secretary. The general resulta of the expedition have already 
appeared in the Journal, & 

‘Two locturos, admirably ilustrated by lantern-slides, was the outcomo of Jast 
year's visit of the Association to South Africa, and both attmeted large andiences, 
‘Mr. Yule Oldham deacribod the route and experiences of the official party, and Mr. 

ve an account of an expedition he made up the Zambezi above the 


lecture had for its subject the Limestone Caves of Western Australia, the wonders of 
which wore vividly described by Prof, W. B, Bottomley. 


partly through railways, partly through road-making, which in turn 
havo led to a revival of industries and agricultural development, ‘The lecture 
concluded with a discussion of the Bagdad railway and its prospects, 

‘Papers were of economic interest. ‘Tho valuable, lucid, and interesting 
summary of the history and present position of irrigation in the United States, by 
Major Bescom, the American Military Attaché in London, will be communicated to 
the Society during the coming season, and will be printed in the Journal, Prof, 
Lyde contributed a note on the climate of Central Canada in its bearing an wheat- 

ing the way in which advantage is taken for this objoct of tho 
‘of each season: the sudden and short spring, in which plough, 
snd drill aro hard at work; the rains of tho three growing ‘months, May, 
‘and Joly, with a rapidly rising temperature, the mean on the Brandon- 
Battleford curve being 62°5 Fahr., or that of the best English wheat-land ; the long 
Summer days, with a high percentage of sunshine, but a comparatively. Jong cool 
‘spell at night, particularly advantagoous to wheat; the dry harvest. weather; and 
the long cold winter, which guarantees the cleansing of ploughed land. 
Prof, G. W. Hoke, of the Miami University, Ohio, urged the importance of a 
study of social geography, in a paper which it is hoped to print in the Journal. 
_ Pour papers dealt with physical aspects of geography. One by Mr. J. Parkinson, 
‘the Mineral Survey of Southern Nigeria, gave a valuable account of the 
configuration and structure of that part of the empire, which will be printed in full 
in the Journal. 
_ Mr. James Murray contributed ‘summary of the work of the Scottish Lochs 
Survoy from 1902 to 1906, of which very fall accounts have appeared from time to 
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committee also supported the application of Section I (Physiology) for the reappoint. 

ment of a committee on the relations hetweon Climate and Health, and ono by 

Section H (Anthropology) for a committee on the further archwological exploration 

of South Africa, thia Iast being, however, eventually withdrawn, owing to tho 
of the funds available for scientific investigations, 

In the work of other sections, the following papers presented points of goo- 
graphical interest: Mr. H. Brodrick, “On Faults as a Predisposing Cause for the 
moo het ele eamseriege ath Mr. R. D, Oldham, “ A Criterion of the 
Glacial Erosion of Lake-basins;" Mr. F. larmer, "The Glaciat Deposita of 
tho East of Kugland ; The Rev. W. Lower Carter, ““Notos on the Glaciation of 
the Usk aod Wye Valleys;" Dr. H. Johnston Lavis, * Recent Observations at 
Vosnvins.” Dr. Tempest Anderzon's evening discourse on “ Volcanoes” should 
also be mentioned. 

‘One of the pleasantest features of the mecting was the informal afternoon 
fathering in the gardens of tho Philosophical Socioty, at the invitation of Dr. 
Tempest Anderson, the president. 


REVIEWS. 
EUROPE. 
‘Tae Barkan Laxps. 


* Remarks on the Ethnology of the Macedonian Slays, By Dr. J. Gvijié, Tranatnted 
by A. O'Brien (privately printed). 1906. 
Macedonia: its Racessud their Pature.’ By H.N. Brailsfard. Iifustrated, xx. 4 340. 


Methuon & Co, 1906. 

* A Military Geography of the Balkan Peningula. By L. W, Lyde and Lieut-Colonel 
A.F, Mockler-Forryman. vi. -+- 202 A. & (. Black. 1905, 

opm ete Balkane By J.¥. Frazer. Ulustrated. xii, + 298. Cnascll & Ca, 


“Byatt the Batkans? By F. W. von Herbert, Tilustrated, fx. +269. Chap 
man & Hall, 1906. 


Tue mere traveller cannot hope to advance knowledge of the geography of the 
Balkan lands in any other respect than the actual distribution of political groups, 
and todo even so much he must possess rather unusual qualifications; for, in a 
country like Macedonia, things are rarely what they seem on the surface. An 
with vernaculars, sufficient to rendor a traveller independent of his 

and a considerable knowledges both of Near Eastern ethnology and the 
‘workings of the Near Eastern mind, aro nbsolutely necessary, if his impressions aro 
have any serious value. The books before us bear abundant unconscious witness 
the troth of thees premisses. The author who is the best qualified to know 
‘consziicuously the least prepared to dogmatize; and to all travellers in Macedonia, 
like Mr. Foster Frazer and Mr. von Herbert, find little difficulty in deciding on 

il matters, we would recommend, in all confidence, a study of Dr, Ovijic’s 
The learned Servian professor knows, at any rate, how little is known, 
hesitation in stating the fact. In doing so he does very valuable service, 
almost entirely destructive, he clears the ground of a jungle of half- 
entire misconceptions which pass current for the facts of the political 
of Macedonia. The main results of his deliberate and temperate study 
Spot issue in two conclusions: (1) that, ethnically, the Macedonian Slavs 
are Macedonians, and not either Servian or Bulgarian Slavs; (2) that they have no 
‘or ancient senso of identity with any other Slav ‘nationalities, ‘but are a 
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‘throughout that one’s idea of the geographical conditiona gaine much precision by 
‘8 consideration of them from a single point of view, At the same time the 
‘book often Incks the touch of one acquainted at first Land with all the countey 
described, and, we fancy, would be annotated considerably by, say, the Austrian 
general staff. Dae Sas ae ieee eae ae ae 
o D. G. 


AMERICA. 
‘Tux Seraimk Raxox. 
*The Selkirk Range.’ By A. O. Wheeler, v.02. Ottawa: Government Printing 
Burvau. 1905. 


‘The Dominion Government have issued the first volume of what is, practically, 
‘@ monograph on “ the Selkirk range” in British Columbia. The author, Mr, Arthur 
‘©. Wheeler (Topographer to the Department of the Interior), describes the work of 
bis first year’s survey thus: “A continuous zone has been topographically surveyed 
for some miles on either side of the railway (connecting with a previous survey of 
‘the Oolumbia valley), forming a base from which the work can be expanded in any 
required direction. During the second year the survey was extended southward to 
‘embrace all previous travel and explorations of the higher Selkirk summits, and to 
‘enable a reliable galde-map to be furnished to tourists and mountaineers.” 

‘The Dominion Government were fortunate in their selection of Mr. Wheeler for 
such 3 work, and he has produced a most readable book, profusely illustrated, 
Photographs of mountains and glaciers predominate, but these of the characteristic 
plants amid their natural environment, by Mrs. Charles Schiiffer, cannot fail to 
Gnterest other readers than those who can call themselves botanists, and the appen- 
dices on geology, zoology, botany, and meteorology make the work complete, 

Now that the Selkirks have been pierced by a railway, trails opened, and forests 
‘burned, it is hard to realize the barrier which this range formed in its primeval grandeur. 
‘The rivers through the prairie regions and the streams of British Colunbla were the 
routes followed by the fur traders of the early days. In many cases these pioncers 
from the east pushed their way into the Rockies, aud in course of time crossed the 
Divide and made their way down into British Columbia, ‘The Athabasca pass, how- 
ever, which avoided the Selkirk region, was the favourite route. 

‘Ip 1857 an entirely now system of exploration was inaugurated, when an 

was appointed to explore for a railway route to connect ocean 
with ocean, When boys of the generation now passing away were reading Fenimore 
Cooper's novels, and living in imagination with buffaloes, grizzly bears, and Red 
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Ties axp Waves. 
* A Practical Manual of Tides and Waves.’ By W. H. Wheeler, oe. London: 
‘Longmans, 1906. 


‘This useful manual gives an interesting account of the tides and of wave-forma- 
selling forth the diferent theorle and methods of thelr investigation and the 
results obtained. The author shows that there aro many mathematical 


Sea Sea etl Bos motnbeaciopromersn ain late ud GIO, 
are given, ‘The chapter on tides in rivers is also interesting, 
account on the effect of the wind on the waves at sen, and also of 

the occurrence of what the author calls seaquakes, and of the great single waves 
Somotimes encoontered with disastrous results. It is curious that tho author goes 
a eae cay foe sor cf Cle de a tne palais, 
entirely overlooks the fact that there have been quite recent in 
‘effect of wind force on waves at sea. 

‘The book is a useful one, and can be confidently recommended to all who 
are Interested in the problems treated of, 
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The Frische Haff, on the German coast of the Baltic, is tbe subject of a paper 
ee ee ee eke previously been known to geographers for 
‘his investigations of some of the North German lakes (Zeitschrift f. Gewiisserkunde, 
‘VIL. Band, 3 Heft). Dr. Braun has worked up the data scattered in previously 
‘existing literature with the results of his own observations, so as to present a cancive 
view of the general physical conditions of the lagoon, ‘The morphological features 
are marked by considerable diversity, as the Haff touches not only the East Prussian 
wone of depression, but the more elevated ground formed by the diluvium of the 
fee-age. The coasts show three distinct forms: that of the low-lying alluvium, 
the so-called “ Hakenkilste” formed by dunes, and the cliffs of the dilavium. The 
alluvium is extending its area and introducing modifications of form, while the 
higher portions are being more slowly worn away. The Haff (which word is 
the equivalent of the Danish Hav, “sea,” while the distinctive epithet refers to the 
comparative freshness of its water) was formed, on tho site of a depression dating 
from the ice-age, by the heaping up of the material brought down by the Vistula, 
‘under the action of the current which ruos along this coast, Dr. Braun deals fully 
with the régime of the water and its movements. ‘The lagoon is remarkably shallow, 
the maximum depth being only 16} fect. Tho water-supply is derived mainly 
from the Nogat branch of the Vistula and (to a Jess extent) from the Pregel. An 
admixture of fresh and salt water takes placo through the “'Tiéf," or outlet, near 
Pillan, the curresits in which vary under the influence of winds. For a considerable 
‘of the year there is an influx, even at the surface, and observations of 

6 and salinity show that when there is an outflow of fresh water at the 

warface, there is frequently an undercurrent of salt water setting inwards, Cases 
‘sre known in which tho flow from surface to bottom has beon reversed in a single 
day, though the process is usually slower, Tho conditions are similar outside the 
‘Outlet, where the lagoon water can be sharply distinguished from the soa water by 
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Dr. Radé von Kivosligothy, Professor of Geophysics and Geodesy at Buda~ 
sat. Under this stimulus a seismological station of the first rank has now beea 
‘erocted in Budapest, the management of which has been committed to Kivesligethy. 


ASIA, 


‘Mr. and Mrs. Workman in the Nan Kun Mountains.—A correspondent 
“Mrs, Fanny Bullock Workman and Dr, Williany Hunter Workman have 
‘completed their exploration of the Non Kan mountain group in Surv, 
Kashmir, the expedition having occupied ten weeks.* They were accompanied by 
the Italian guide, Cyprien Savoye, who was with them in Baltistan in 1903, and rix 
"The entire circuit of the Nun Kun group was made for the first time, this 

ing @ rough journoy of between 90 and 100 miles from Sura, just north of the 
out and return. The distance was considerably increased owing to the 

ity of making three extra marches up the Randun valley to find a fording- 
over the glacier-fed Suru river, greatly swollen from the unusual melting of 
‘ice, due to the prolonged fine weather and great heat. In making this circuit, 
p glaciers wore ascended and two descended, three snow-cols of over 17,000 feet 
one 600 feet lower crossed, and one steep pathlexs rock~ mountain traversed, 
sbably never before trodden by human foot, The central portion of the Nun Kun 
rites sharply high above the steep jagzed peuks that guard the approaches to 
‘all sides, At an altitude of over 20,000 feet it culminates in an oblong glacial 
miles long by 2 wide, enclosed by five rock and snow summits, three of which 

to heights of over 23,000 feet, the highest having been fixed at 23,447 
To explore this portion, a base camp was established above the north lateral 
of the Shaffat glacier, at an altitude of 15,100 feet, from which two snow 
‘were made on the wild, broken, glacial slopes above, at altitudes of 17,657 

S feet, and two more in the high glacial basin at altivudes of 20,632 and 

fect. On the two nights passed at this camp, the temperatyre fell to— 4° and 

‘The highest peak having been found to be inaccessible from the basin, 

was made of the next highest, 23,264 feet, its steep, broken, ice-covered 
hours of step-cutting and the exercise of the greatest caution, 

height of 22,656 feet, as clouds were beginning to obecure some important 


‘A fit exploration of this group, by Dr. A. Nove and the Rev. C. E. Barton, was 
im the Alpine Journal for February, 1908 (seo Journ, yok. 21, p. 671). 
fo. V.—Novensen, 1906.] au 
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district the attack had taken place. In his opinion, a new Boxer revolution was in 
full course of being hatched in that part of the empire. 


AFRICA, 

The Rainfall of Africa —An attempt to bring together in generalized form 
the now rapidly accumulating data on the rainfall of Africa has been made by 
Dr. G, Fraunberger, who has published the resulting rainfall map compiled by 
him in Petermanns Mitteilungen (1906, No. 4). This map deals only with mean 
avnual rainfall, and the important question of seasonal distribution is not touched, 
But 90 far an it goes, ees ree a8 valpable sn bree ee 
@ careful study of almost all the available data, while, although necessarily still 
showing only the broader features of rainfall distribution, it enters into considerably 
sore detail than previous attempts in the same direction, With one or two excep~ 
tions,* Dr. Fraunberger sooms acquainted with all the important contributions to 
the subject that have yet appeared, but though be has embodied a good deal of the 
previous results, he has throughout made an independent study of the data (which 
consists of observations from over four hundred stations), and has not hesitated to 
make corrections where necessary. Ho has, perhaps, in one or two instances shown 
too great a confidence in previous work, much of which has necessarily been given 
in an exceodingly generalized form, and though positive errors have, as already 
remarked, been eliminated, the map might possibly have been still more valuable 
had it been basod solely on an independent study of the records, though this might 
have involved more Jabour. In the accompanying letterpress Dr. Fraunberger 
mentions the principal points on which his conclusions differ from those of his 
predecessors, and also sketches the influence of geographical aud other factors in 
determining the distribution. The actual observations being still far from adequate 
to afford a complete basis for such a map, it is, of course, necessary to rely to a 
certain extent on & priori deductions or indirect evidence, Thus the author 

more than once on the facta of vogelation distribution, though these are, 
ae ‘not quite sufficiently established to be a trustworthy guide, One point of 
difference from former maps is tho smaller annual rainfall assigned to the Air 
and Tibesti bighlands near the southern border of the Sahara, which Dr. Fraunberger, 
ob the basis of Foureau’s observations in the former, places at under 200 inm. 
inches). Thin ix the lowest step in his scale, which ascends in the main map 
by eleven gradations to an amount of over 4000 mm. (160 inchos). The heavy 
precipitation near the head of tho Gulf of Guinea is shown on an inset by a different 
Feale, which distinguishes a maximum, along the small strip of coast west of the 
Kamernn mountain, of over 10,000 mm. (393 inches). The author points out the 
tofluence the rift-valleys (especially in the case of Nyasa and Tanganyika) 
have on the distribution of rinfall, the eastern sides being markedly drier than the 
western. He is unable vo account for the comparatively small amount of precipita- 
tioa on the Gold Const, which still awaits a satisfactory explanation. Some 
corrections will, no doubt, bo necessitated when the data become more completo. 
‘Thus it seems possible, at least, that. the rainfall assigned to the Ruwenzori 
range i¢ too small, being shown as considerably Jess than that of various other 
mountainous areas of Kast Africa, A table gives the observed annual precipitation 
@t about four hundred stations, with a statement of the number of yoars (still far too 
few in the majority of casos) during which observations have been made. 
‘Mr. Vischer's Expedition. —A lteutor tologram from Tripoli, dated October 19, 


* No account seems to have beon taken of Mr. Sutton's work with respect to South 
African rainfall, or Sir Harry Jobuston's rninfall map of Uganda, printed by the 
Intelligence Division tn 1900. 
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met in London in the early part of the year for the purpose of 
for the drawing of tho boundary-lines of Nigeria, to the north 
, on the basis of the surveys of the commission which had 


very irregular course defined ‘by certain fixed points which are 
‘specified in the text of the Convention, and shown on a large-scale map in two 
sheets annexed to it. It ie impoasible to dofine it in few words, but it may bo sald 


would not otherwise bo the caso. Among other provisions of the convention 
is one guaranteeing free navigation on the lake both to British and French subjects 


‘or protected persons. The southern frontier of Nigeria, from the neighbourhood of 
Yola to Lake Chad, was defined in accordance with the recommendation of the 
commissioners by an exchange of notes between the British and German govern- 
ments on July 16, and is shown on a map given in the Deutsches Kolontalblatt for 

15. The same system has been followed ax in the ease of the northern 
boundary, straight lines as a rule being avoided, but the line defined by a number 
of points or natural features in the topography of the country. For more than half 
‘its course the line follows the Yadseram stream, which loses itself in the swamps 
south of Chad in the neighbourhood of Dikoa, and, curiously enough, diverges to no 
great distance on either side of a straight line from the Benue near Yola to Lake 
Chad, The last part of the boundary cuts the meridian 86’ E. of Kuka, at a point 
just above high-water mark of the lake, which was marked on the spot by. two 
pillars during the course of the boundary surveys. 

The Place of Hornemann's Death—The circumstances of Hornemann's 
death were such as to render it little likely that all the uncertainties connected 
‘with it will ever be cleared op. According to the report rent to Captain Lyon in 

in 1819, the traveller mado his way to Noofy (Nupe), at the chief town 
“Bakkanee,” he died. Dr. Pahde, in his memoir of the traveller pub- 

1895, thought that he must have reached the Niger between Say and 
Gomba, and was inclined to identify the place montioned with Bikini, one of the 

touched at by the German Togo expedition of 1895, ‘This involved the 

that the influence of Nupe extended, in Hornemann’s time, further 

north than in more recent years, Tho writer of a note in Globus points out, how- 

‘ever, that a place named Bokane exists in Central Nupe, a little north of Rabba, 

and that thix was probably the placo in question. This view is supported by the 

statement of Clarke (‘Specimens of Dialects,’ p, 81: Berwick, 1848), in reference 

toa people in the Nupe country near Rabba, that “it was in this part of Africa 

‘Hornemann died." Bokane may once have been the chief centre of Nupe, 

ag Flegel mentions an extensive wall surrounding it, and enclosing cotton planta~ 
tions and scattered groups of houses. 

The Gold Coast Interior.—A Colonial Roport (No. 492) for 1905, on the 
Northern Territories of the Gold Coast, recorda the opening of a new administrative 
post nt Navarro, commanding the district between the Sixsili, the Red Volta, and 








‘Nicaragua Torritory.—Last on April 1 
fencer ahaa ae lteperlpmage teat, otis ok 


Certain privileges 

Grecdes born before 1895, including exeruption from military service and from all 
direct taxation for fifty years from the ratification of the treaty. This took placo in 
Augast of the present year, and the text of the tresty has since been issued aa 
No. 11 (1906) of the Treaty Series of Parliamentary papers. 


too Ge fot out to scale the highest pinnacle of the Southern Alps, 

ae foot above the Bivonac, ton minutes past midnight, 

‘of 700 fost, the party went 4 miles across a plateau (7000 

ite torth-onst ridge, Climbing the long snow-slope, they 

eerie dusk before dawn a serious bergechrund. Doftly over- 

jing thia, they wore startled by an avalanche crashing with thunderous din from 

ico-slopes of Mount ‘Tasman to the plateau. Three hours twouty-five minutes? 

grim work from the schrund gained them the Zurbriggen arite. By 9 a.m. they 

stood 10,000 to 11,000 feet high, commanding views of Mount Tasman close on 

the north, Lendenfoldt, Haast, Haidinger, De Ia Bécho, Elle de Beaumont, and the 

Hoochstetter dome. Across the valley towered Malte Brun. Farther away to tho 

north-east stretched a 100-milo vista of range on range far as eye could reach. 

After an hour's rest, the party again set to cutting steps up another very sharp 

enow-ridge. Finally at 1 p.m., Wednesday, January 10, thirteen hours ive 

minutes from the time of leaving the Bivouac, the mountaincers put underfoot the 

topmost pinnacle of Aorangi, 12,397 feet above the se, The mountain having 

been climbed from the Taxman side, it was boldly resolved to descend it on tho 

Hooker side, ‘This descent, perilous in places, was happily accomplished, and on 

‘Thursday morning, just after midnight, the mountaineers stepped on to the upper 
slopes of the Hooker glacier, 

‘The Structure-lines of Oceania. —This is the subject of a paper by Dr.T. Arldt 
in Nes. 5 and 6 of tho Zeitachréyt of the Berlin Geographical Society for the present 
year, the object of which is to extond the investigations of Dana into tho prevailing 
directions of the structure-lines of Oceania by a more detailed examination of the 
region, Dr. Arldt points out in an introductory section what diverse views hare 
Deen held as to the past geological history Pacific, some holding that ocean to 
‘be tho site of a vast former land mass, whi > othors, adhering to the view of the 
ene repaate ssl ec Pon 


impossible in the 
le the fact that the 
deep-sea deposits 
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‘are important as providing the only two safe harbours 
“Much tie ba oboe Eavlod to osarvations of the Giff theo inthe neigh 


back again, But there was almost always open water, or what appeared to be 
‘an open-water sky, to the north, and hence Mr. Harrison does not think it practicable 
to undertake « journey north over the ice in search of the Iand which he is confident 
exists in that direction, The conclusion at which ho has arrived is that there is 
adrift to the north-east from Point Barrow, which meets the waters of the Mac- 
Kenzie river somewhere to the north of Herschel island, whence, having no outlet to 
the north or east, the current {s ultimately deflected into the line of drift of the 
Jeannette and the Fram. As regards his plans for the future, Mr, Harrison pro- 
‘poses to wintar at the mouth of the Mackenzie river, and in the spring to undertake 
& journey eastwards, returning along the coast over the Arctic ice. Then in the 
summer the whalers will bring him fresh supplies from San Francisco, and carry him 
to Banks Land. Mr. Harrison has enguged the services of two Eskimo families, 
who will accompany him north, women as well as men. ‘The former are not only a 
necésmry adjunct to the expedition—sinco the men will not go without them—but 
are expected to be of the greatest assistance; not inferior to the men in endurance, 
they are far superior to them in industry, Mr. Harrison is acquiring a speaking 
knowledge of the Eskimo Janguage, which will, no doubt, stand him in good stead 
in his ethnographical investigations. 

‘The Flora of Ellesmere Land and its Affinities—The second part of tho 
report of the second Norwegian Arctic Expedition in the Fram consists of a memoir 
by Mr. H. G. Simmons, the botanist of the expedition, on the Vascular Plants in 
‘the flora of Ellesmere Land (Christiania: A. W. Brogger, 1906). ‘The writer has not 
been content to study his own collections only, but has mado himeelf thoroughly 
sequainted with all the data previously brought together on the subject, having 
‘spent some time in London for the purposo of studying the collections made by 
‘Beitiah expeditions. The memoir consists of scientific descriptions of the species 
55S 03 a as a omer eb peat ieee a A short 

introduction discusses, however, the general questions of the composition and affinities 
of the flora, besides sketching the history of botanical research in the area studied. 
‘The sixty-nine species known to Sir Joseph Hooker when discussing the botany of 
‘tho Nares Expedition, have now been increased to « hundred and fifteen, not 
ton which Mr. Simmons regards as doubtful, the orders represented by the 
See can ot species being Graméines, Cyperaces, Cruciferm, Saxifragacer, 
Only two of the genera are not present in Greonland, and 
Fs sl aaa of other genera, so that Hooker’s opinion that the flora of Ellesmere 
Land is entirely Greenlandic would seem to be fully borne out. But Mr, Simmons 
points out that a further examination is necessary before concluding that the 
dividing line (if such exists) between a European flora in Greenland apd an 
American one further west is deflected so as to include Ellesmere Land with the 
and separate it from the other Arctic islands. He shows that, apart from 
~ the circumpolar species, the character of the flora ia a3 decidedly American as 
Greenlandic, and that there are definite indications that certain of the species have 
entered from the south-west. The explanation is that the affinity noted is with the 
fora of north-west Greenland, which itself shows clearly the influence of the near 
neighbourhood of the American dora, many species having evidently made their way 
in from Ellesmere Land. The Greenland flora is, in fact, no unity, but consists of 
several diverse elements. 
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the “ Present Probleens of Geography," which Dr. H. Bt. Mill read before the Eighth 
futernational Geographical Congress; while on Thursday evening thero was read, 
again in the absence of the author, pix pear ian ee peg hi ce 
‘education in schools and colleges, by Dr. Richard’ Elwood 

Geography in the Teachers’ College, Columbia University, New York. meueia 
Friday thore was prosented to the society a paper by Sir John Murray, written 
specially for the anniversary celebrations, dealing with the observations a6 to the 
depth of the ocean lying to the east of Australin, the temperature of the waters of 
the oeean, the marine deposits which cover the floor of the ocean, and the por- 
centage of carbonate of lime which is contained in these deposits. One of the con~ 
clusions reached by Sir John Murray is that in the region under consideration— 
namely, that portion of the South Pacific bounded on the west by the coasta of 
‘Tasmania, Anstralis, and New Guinea, on the north by the equator, on the east 
by tho meridian of 160° W. long,, and on the south by the parallel of 50° S: 
Jat—it may be roughly estimated that of the total water area, about 26 per oent, ix 
under 1000 fathoms in depth, nbout 20 per cent. between 1000 and 2000 fathoms in 
depth, about 40 per cent. between 2000 and 3000 fathoms in depth, and about 15 
per cent, over 3000 fathoms in depth. 


OBITUARY. 

H, W. Cadoux. 
We regret to record the death of Mr. H. W. Cadoux, a young traveller of much 
promise, who had already gained a close knowledge of considerable portions of 
Western Asia, and at the time of his death was hoping to do farther 
work in the aame region. Hoe had also resided for some time in Rhodesia, and had 
curried ont surveys in Manicaland and along the Portuguese frontier. His principal 
‘work had, however, been done in Trans-Caucasin and Asiatic Turkey. In the 
former he had resided some sevon years, travelling extensively in the eastern 
portion, and studying in particular the Mohammedan populations and their 
languages, including one of the old Persian colonies on the southern slopes of the 
tain chain, Jn June, 1892, he ascended to the summit of Mount Ararat, his visit 
falling, between those of Markoff and Pastukboff, the Intter of whom alluded to it 
while describing his own ascen{. Mr. Cadoux also travelled in Mesopotamia, and 
his interesting paper on changes in the course of the lower Euphrates, in the 
September number of the Journal, shows him to have been a keen and capable 


Dr. Karl Futterer. 

The well-known traveller in Central Dr. Karl Futterer, died in February 
Jast at the eariy age of thirty-nine yea ing for some time past suffered from 
serious ill-health, The important journey which he carried ont in 1897-99, in 

with Dr. Holderer, across the whole longth of Asia, was alluded to at the 
time in the Journal (gee especially vol. 12, p. 620; vol. 18, p. 430), It was par- 
i D 


ale to the botai 1, zoological, and moteoro- 

Besides a number of papers in 
out a portion of a large work on the results of 
25), though his i healt tad, unfortunately, 
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On account of the 1 of the oto, tho sizo of books in 
tho list below ia ‘cover in inchos to the nonrest 
hasineh, "Th eae of tJ ined ein 


A selection of the works in this list will bo noticed elsewhere in the “Journal.” 


EUROPE. 
Alps—Glaciers, Forel, Lugeon, and Muret. 
Jahrb, Schroeis, Alpenclub 41, 1905 (1908): 268-287. ' 
‘Les variations périodiques des pe dea Aly Pur Dr. F. A. Forel, Dr, M. 
Lugeon, E, Muret. gee roppont ta ie i 


Alps—Moteorology. i lait may 193-200, Ficker, 
‘Der Fohn yom 4. bis 6. November 1905 in den Ostalpen. You H. you Ficker. 


Alps—Simplon. Mouvement G. 28 (1906); 250-262. [Wanters.] 
LoSimplon. Por A.J. W. With Maps. 


Alpe—Vegetation. ‘Panipanini. 
Parke Pecpeent (ihe: Gon vitesse an eee Geren, 
imi) ah aS Imp. a eal Wee * Oh, pp. 216 


Ap Neuen hs ‘ia Schroeter. 
Paanzenleden: Alpen. oe oe Hochgebirgsfiora von Dr, 
a. Dritte : A. Roustein, 1906. + PP 
ete vustein, Size 0} x 64, pp. 
Pere Weeetank peck vil be ceviewod ca in soepatcn by tho bree bt part a 
Austria—Dalmatia and Hersgovina. Danced, 
rodt delni Neretvy. Seer icesehe studia,» Nepal De. JV Danes. V 
creed Size 10 x Gh, pp. I Maps and Tlustrations, Presented by the 


5 Ma 
Saheb. Zentral-Anstalt Met. 41, 1904 (1906): Anhang, 1-12, 
Revision der Luftdruck-Johresmittel Gsterrvichischer Stationen 1886 bis 1904. Von 
Dr. M, Margules. 
Austria —Metoorology. 
Jabrbticher der K.K. yop er fir Meteorologie und Geodynamik. Jahr, 
190. N.F. xli. Band, and Anhaag. Wien; W. Braumiiller, 1 Bie 12 x 9}, 
eRe xxx, 132, 106, 32, nnd ie ‘Anbang, 42. 
BSG. Lille #5 (1906) ; 237-244. Blanchard. 
Atop inondations récentes dans los Folders du Bas-Kecout, Par Raoul 
rd, With Illustrations. 
C. Hd, 142 (1906) : 1583-1585, ‘Martone. 
Sur deux plans on relief da Paringu et de Sourbele (Karpates méridionalos) 
exéoulés d'apros des loves topographiques inédits. Note de KB. de Martonne, 
Jahrbuch des Uagarischen Karpathen V. 28 (1906); 1-19. _Siegmeth. 
Streifeiige in den Liptoer Karpathon. Yon Karl Siegwet, 
Denmark. JR, Statistical 8. 68 (1906): 874-419. ‘Thompson. 
‘The Developmont of Agriculture in Denmark. By R. J. Thompson. 
France. G. Rd. 142 (1906); 1103-1105. 
‘Les terraszes de la vallée du Rhone en aval de Lyon, Note de M. de Lamothe, 
France—Communications. A fracers le Monde 12 (1906): 61-63, — 
Le Nord ot I'Est de la France et les Volos d'ncc’s nu Simplon. Map. 
‘France—Durance. BAG. Marseille 29 (1905): 257-264. Repelin. 
‘Les Sources de la Durance. Par J. Repelin. With Sketeh-map. 


‘The author holds, with Reclus and others, that the Clarée is the true upper course 
ot the Durance, 
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‘Mediterranean, ©. Ri. 142 (1906): 1105-1107. ‘Haug 
eng amen teotoniques et atrmtigraphiques de ta Sicite ot de In Tunisie, Note 
lang. 


Se ced 
Marway ant fwedeo— at 


Ur de biguorises vedvaxtrnae Alcnderaiak 
Tond. Uppeala; K. W. Appelberg, 1905, Size 10 x 7, pp. 78. ecient 
‘On the life-conditious of woody plants in high northern latitudes. 


ee re Aeleh i .000): oe Linnborg. 
carne newt deer in Scandinavia, Hinar Linnberg, With 


ussian Empire, sigs 15 (1906): 9-25. Aitoft, 
TPapln  Tasgoes do In Russie d'wprds les données du premict recenserment 
russe exéouté en 1897. Par D, Aitofl, With Map. ~ iti 
Spain. Tour du Monde 11 (1905): S77-624; 12 (1906) > 121-168. Diwuinfoy, 
De Tolddeh Grenade. Par M™ Jane Diculafoy. With IUwstrations. 
Switzerland. BSR. Belge @. 30 (1906) = 73-7. Clerget. 
‘Le pouplement de In Suisse, (Etade de géogrphie huraaine.) Par Pierre Clergot. 
mac ee etal tag lS 896), 
Boureart, 
“ns Alpi Snisses. Etude chimique et physique. Par lo Dr. F. Ei. Bourourt. 
va: Georg & Co, 1900. Size 124 x 9}, pp. 130." Mlustratione,” Present by 
hy of the Macedonian Slava. By Dr.J. Crijié. eat 
iat 
from Hovised ‘Hdition) London: Horaos Cox, 1900, Bite 
10 x 6h, pp. 38. Toop Peeled by the duthor, 
United Kingdom—Canterdury. 
Canterbury, Mother-ity of the Anglo-Saxon roe. Published by tho Ca 
Gio Canietbar Grose Seettaan, [not deta tite a ioe “Map, 
‘ant ev k haat 
Plon and Mtvstrations. oy 


Pee ee re. 
‘Old Lamps or New? Another Contribution to Devonshire Controversial G 
NoMa Sune, 1905.) 1 ‘tracted from the Geoloyioal Magazine, Deonde ¥. vol. 
492, June, 1905. London, 1903. Size €]% 5), pp (a), Ureaented by the 


Sravians tie the modern view that the clays and sands of the Bovey area are Eocene 
and contemporancous with thow of the Hampehire basin. 
United Kingdom—England, J. Manchester G.S. 21, 1905 (1908): 89-08. Mots. 
‘Pho Botanical Geography ofa Peniny Stream, By C.K. Moss. With Iustrations, 


Kingdom—England. ‘Woodward and Usshor. 
Memcirs of the Geological Survey, England and Wales, explanation rome 
and 340. The iat the country near Sidmouth aud Lyme Regis, 

A H, Ussher, With Contributions by AJ. “Toke. 
ch eee 10 x 6, pp. vi and 96. Tlustrations, 
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gpl De. 9.0, Thre pletion: Stanton, 1936. Bega vi. and 178. 
Map. Price 8 6d. Presented by the Geological Sui Sue, 


‘United <a bat Banor, 
Minutes P.T, Creat Enginesrs 163 (1908): 21-261, 
On Waterways in Groat Britain. By J. A, Sanor, With Maps aud Sections, 


Waited Kingdom—Yorkahire Trans. Hull Gol. 8. 6 (1001-05): 58-64. Crofts, 
Notes on the indications of a Raised Beach at Hesle. By W. H, Crofte With 


Walt Rig en—Tokshes, Tran, Hull Gu 8 6 (1801-0): 48-87, Shama, 

Papers, Maps, relating to Erosion of the Holderness Const, bo 

Ghangos te the Homber Baaary.” Gomplled by Sheppard, 

United Kingdom—Yorkshire, P. Yorkshire Geol. 8. 15 (1905): Sage on Carter. 
‘The Evotution of tho Don Rirersystem, By W. Lower Carter. With Mape and 


United Kingdom—Yorkshire. P. Yorkshire Geol. 8. 16 (1905): 411-436, Garter, 
‘The Glaciation of the Don and Dearne Valleys. By W. Lowor Carter, With 


ee and 
bey Sere P. Yorkehire Geol. 8, 18 (1905): 351-371, Hughes. 
ii, Stratigras ‘continaed) The Silurian Rocks of Ingle 
borough. By ‘T. MeKenny deed Sian Pie and Sections, ag 
Bes: Kiogdom—Yorkshire. P, Yorkshire Geol. S15 (1905): 446-452. Sowell. 
Notes on the “ Overflow Chaunel” in Newton ae between Lake Wheeldale and 
Lnky Pickering. By J.T, Sowell. With Map. 


ASIA, 


China. 4%, Ges. E. Berlin (1908) + 958-865. 
Dr. Tofel's weitere Reiven in Nord-China, 

Noticed in the Monthly Record (October, p. 898; ave also ante, p. 506). 

‘Eastern Asia. 

‘Ostasionfahrt. Erlebnises und Beobachtungen vines bet ae . it nga 
tind Ceylon, Von Dr, Franz Doflein. Leipaig und Berlin: 
Size 10 x 7, pp. xiv. and 512. Illustrations. Price 13s. 

Dr. Dodloin’s expedition was undertaken chiefly for the study of the matine fauna 
of Eastern Asiatic waters, to the life-conditions and distribution of which he froquently 
refers in the present narrative. 

‘Eastern Asia. Maidel. 
Earaee oor pil wha oF. th ates and Yellow Ses. By Major-General 
Baron E =.» Eaited by T, B. von Spi nde. in Busian.] Bt. Peters 
burg, 1908. Size 10 x 6}, pp. ree 122, TUwetrations. 


|- iy reece B.S.G. Lille 48 (1906): aro Simon, 





L/Burre Frangaise sur lo Hont-Mékong do 1893 & 1905. Par le Lioutenaut de 

Vaisecau Georges-E, Simon, With Iustrations. 

Fronek Indo-Chinn—Cartography. Ann. ide G. 15 (1906); 26-42, Rouget. 
Btade sur In cartographic de I'ludo-Chine frangaise. Parle Capitaine Ronget, 

Froneh Indo-Chins—Tongking, B.5.G, Marseille 29 (1905): 270-294, Gérard. 
Industrie des Péches maritimes au Toukiu. Par André Gérard. 

India. J. awd P. Aviatis 8. Bengal 2 (1905): 230-235. Molony. 
Some remarke on the Goology of the Gangetic Plain. By £, Molony, With Map. 


of the Bombay Prusidoncy. Vola 2B-6 B, 10B-18B, and 15 B-26B, 
rAGOA-1905. Size 10 x 6. Presented by the India Office. 


Records Geol. Surv. Indin $3 (1906): 49-4, Ia Touche, 
‘Note on the Natural Bridge in the Gokteik Gurge. By T. D, La Touche, With 
Plan and TMustration: 


No. V.—Novyeuner, 1906.) 2a 
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Cape Colony—Geology. Rep. Brit. Eire eo ‘Du Toit, 
‘The Starmberg Furmation in pres 
Congo State~Katangn. a ete ne On 13. (1906): 329-252, ' 
WAsenir Industriel du Kntanga, ‘Var H. Buttgvabock, With Mop and 
MG. Gor, Miinchow 1 (1908): rae 
"Die aad abeesyaioe 1000-1901" ‘on M. Weber, SeitMh Moye a 


‘he Meteorological Report Survey Department, Fi 
Sisutry, Cait Cae 1008, sr giua px 11, pp. 213. Diagroms. Pe 


Egypt—Slnai Peninsula. —— 
No. 2 (1906). Corresy the Tu tian Frontier 
lke Bnet Becta. Seat Ween eee, HG Bia ew Bh ope ae, 
See note in the Septombar number (p. 200). 
Sadan. National 6, Mug. 17 (1906); 241-267, ‘Bridgman, 
‘The New British Empire of the Sudan. ‘gira an A With Map and 
Musteations.. Also separate copy, presented by the Author, 


Gorman East Africa —Motoorology. Heidke, 
Mitt, ad. Date Schutzgob, 19 (1908) : 40-106. 


Meteorologische Beobachtungen aus Deatach-Ostafrika. Ztaammenstellw 

Monats- und Jabreswmitteln aus den Jahren 1899 bis 1902 yon 22 Boobadlitanige: 
stationen, Von Dr, P. Heidko, 

German South-West Africa, Globus 89 (1906): 207-209, Gessert, 
Die Tafelgebirge des Hanami-Platcaus, Von F, Gessurt. 

Ivory Coast. BSG. Com. Paris 28 (1908): 289-812, _ 
Notes sur la Hauite Cote d'Ivoire, Par Capitaine E. A. 8, 

Kamorun and French Congo. Mitt. ad. Deute. Schulzged. 19 (1906): 1-30, Kuna, 
Bericht Ober elno Beroisung der deuts:h-franzdsischen Grenze zwischen Schari- 
Logone-Tuburi, Vou Loutnant Kund. With Map, 

Madagascar, . Rd. 142 (1906): 1139-1141. Colin. 
ig aye gfodésiques ot magnétiques aux environs de Tananarive, Note de 


Moroces. Lemoine. 
Paul Lemoine, Mission dans lo Maree Occidental one 1904), 


Rapport 
Comité da M Pi 1905. Size 24. and 
Titration Prins fer Poessnted Op tee te Bobi Meakin, wee kine 


Sxhara. BSG, Italiana 7 (1906): 104-110. 


a 
Ii yalore eeonomico del Sahara e i risultati della missione Fourcau-Lamy. 
Coerubieniions dl “el dott. G. Jaja. 


South Africa. M.¥. Evdk. Dresden (1906) : 38-70. Book. 
ober eine Fart durch Sadafrika. Von Richard Beck, With Iustrations, 

‘Soath Africa. Geol. Mag. 3 (1906): 97-104, 161-168, Hatch 
‘The Geological History of South Africa. By Dr. F. H. Hatch. 

Syath Africa. Traniennl Agricultural J. & (1906): 531-685. Brains, 
Dongas: ee it and troatment, By C.D, H, Braino. TWith Iustrations, 


Beate Afton desde. Top Beit. di, (1006 
Se the Ori, coat Goode sri South Africa, and of the Africas 
of Merhtion By Sue David Gul. Wees lap, Alao separate copy, 
“aed Ann. de G. 15 (1900): 43-58, Domangeon. 
‘Le Kalahari, d’aprie le livre de M. Siegfried Pussarge. Par A, Demang on. 
2n2 
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National G. Mag. 17 (1908): 09-82, 
‘A rrsuopstaion Methods i Alaa By Captain G. 8. Gibbs, eh Tusteations, 


Alsakn. B. Amerioan @.8, 88 (1906): 145-167, ‘Tarr and Martin, 
Glaciers and lactation of Yakat at Bay, Alsaka, By Ralph 8, Twrr anil Lawrence 
Mertin. With Map and Ilustrations. 

‘Alaske—Yakon. Nationa! @. Mag. 17 (1906): 268-272. Gibbs, 
‘Tho “ Breaking up” of the Yukon. By Coptais G,& Gibba With Illustrations. 

Aleutian Islands. 

Report om the Nutural Histery of Kieka Inland, By Dr. J. Hobart Egbert. (Re- 
ted from Fores ond Steam, April 2%, May 29, 1003), Site 8 x 5, pp. 14. 


‘Tha Blo ood Founs of Kiska Idand. By the mme. [Newspaper eattin 
ernie ator.” pam : psi 


of the Se eee Dominion Lands for the year endinj Jane 90, 20, 
“ert tt 8 Size 10 x 64, pp. B34, . 


Cannds—British Columbia. Alpine J, 23 (1906); 119-124. Bainbridge, 
Six Weeks in the Lillouct District, B.C. By 0. J, Bainbridge, With IMustratione, 
Canada—Tides, Dawson. 
tee igi mae Te the he Eighth ee ar Benoit ibe Bee 

pweon. hy) ment No. 1 nual i we 
jarak Sellacioe aod Fisheries.) Ottawa, Thom Size 10x Gh pp 2 
Referred to in the Monthly Bpoord (October, p. 402). 

Lake Michigan, oF. Geology V4 (1906): 134-137. nso. 
A pesulisr formation of Shore foo, By KB. 0, Case, With IMlustrations. 

Newfoundland—Labrador. MacGregor. 

of an Official Visit to the Coat of Labrador. By His Excell th 
prea of  Nowionnland during the month of eee 1905, ‘06 flee 
13} x Bh, pp. 88. 

‘North Amatlon—Corrents, Davidson. 
North-West pe, ‘The Inshore Eady Current along the North-West Const of 
America, (By Goon Davidson.) (From the Dell, ‘Commercial Nows of January 
7, 1906) Sie 8} 354, pp. [1 Frevented by the Author. 

Rosky Mountains, American J. Se. 21 (1906): 296-300. Keyes, 
Orotaxiul Significance of Certain Unoonformities. By Charles R. Keyes. With 


United Staten GZ, 12 (1906): 185-145, Heideris 
peazors a der Bevolkerung der Veroinigten Staaten yon Nordamerika, 
om 
‘United Stater—Arizona, J. (i ology 14 (1906): 188-146, Atwood, 
Red Mountain, Arizona: a disvected yoleanic conc, By W. W. Atwood. With 
Hilustratione, 


United States—Arizons. Science 23 (1906): 721-720. Meee. 
‘Climatology of Tinajas Altas, Arizona: Preliminary Report, By WJ McGee, 
United States—California. National G. Mog. 17 (1906): 280-300, Ransome and others. 
Canso of the Sen Francisco Karthqauke, By F. L, Ransome. 
‘Phe Record of the Great Earthquake, written in Washington by the Seiamograph of 
the Weather Bureau. By Prof. 0. F. Marvin, 
Whe San Francisco Kurthquake of April 18, 1906, as Recorded by the Ceast and 
Mnguetic Observatories, “By L, A. Bauer and J, E Burbank, 
and Iustrations. 


United Btates—Consuses. B. American GS 98 (1906): 228-227, 
‘The Interdecennial State Census, By Houry Gannett, 








GEOGRAPHICAL LITERATURE OF THE MONTL. 627 


Central America—Voleanoos, (lotus 89 (1906) : 818-319, ‘Krebs. 
Valkanisohe Analogies im mittleren Amerika aus neuester Zeit, Von W. Krebs. 
Chile—Meteorslogy. a 
pete eC Chilo, Anunrio del Servicio Metooroléjico de In Direcoton del 
canis Maritimo, ‘Tomo Scato, 1904. Valparnieo, parr ‘Size 1D 3 Thy 

the Direocton det Tes ritorto Maritimo, Valparaiso. 
Grossmann and Hamilton. 
Periodical Accounts, Moravian Missions 66 (1996): Carrey 
‘alert pte pi Rare es Seema ee Con ohare 
on the Wanks River and ite "Tributaries 
Sreerntion st By Bishop ee? ‘Taylor : Hamilton. 
Panama Canal. Mouvement G, 28 (1906): 154-187, 169-171, 194-195, _ 
‘Le canal interoodanique de Panama, 
ee ee 
B. Cuerpo de Ingenieros dle Minas, Peru, No. 31 (1905): pp. 84. 
oportocia Minera do la Provinoin do Cajamarca, Por Fermin Malaga Santolalla. 
Map, Pan, ane Wurtrations. 
Poru—Callao. Satton, Bravo, and Adams. 
B. Cuerpo Tagen. Minas Pers, No. 88 (1905): pp. 58. 
Informes sobre la Provincia Constituclonal del Callao, Pur ©. W. Sutton, J. J. 
Brvoy J. L Adama Wish Mage inl Dingrives. 


AUSTRALASIA AND PACIFIC ISLANDS. 


New South Wales. Recorils Geol. Sure. New South Wales 8 (1905); 108-152. Andrews. 
‘The Geolagy of tho New England Plateau, with special reference to the Granite 
Cth roa a New England. By B.C, Audrews. Parts fi. aud lil, With Tue 


Mon beth ‘Wales—Jonolan Cav. Lambert. 
T Manchatre 0.8.21, 1905 (1906) ; 128-139. 
Marvels of the Subterranean World (the Jevolan Caves, N.8.W.). By F, Lambort. 

With [lusteutions, 
‘Now Zenland. J. Geology 14 (1906) + 22-54. Andrews. 
Hise Hee Qndd Hy poles of the Now Zealind Sound Basins. By H. ©, Andres 


nes Zealand—Mount Cook, Alpine J. 23 (1906): 124-140. Ross. 
‘The First Croming of Mount Cook. By Malcolm Ross With Illustrations. 
uy ete ae B. Muses Océxnogri ph. Monac, No. 75 (1906): pp. 24. Sourat. 
ie fondé a Paris par 8.4.8, Weedon eile de Monaco 
hay Le Nacre ot In Perle on Oodanic. Pécho, Origine et mode de 
tion des Par L. @. Seurat, With iilustrations 
Minutes of P.1. Civil Engineers 163 (1906): 289-299. Bellamy. 
ae ‘the Rainfall of Contral Quoonsland and Floods in the Fitzroy River. By H. EB. 
Bellamy. With Mops and Sections, 
‘Samoa~ Sarai, Dowtsches Koloniab'att. 17 (1906): 17-18. Linke. 
Bee des auf dor Losel Savaii im Sommer 1905 now entatandenen Vulkans, 
auagofilirt von Dr, T. Linke. 
oa Australia. Campbell. 
‘Tho Goology snd Mineial Resources of the Norseman District, Dundas Goldfield. 
aint Ww. we ate M1. (Western Acatralia, Geological Survey, Bulletin No, 21.) 
ize 8} X Sh, pp. 140. Maps and Illustrations. 


POLAR REGIONS. 
ee eS Victoria Land. 
Rep. Brit. Ave, South Africa, ae (1906) ; 396-387. 
On the Geology of South Victoria Land. By H. T. Ferrar, 
Aretle—Norwegian Ext odition. 
Report of the Secord Norwegian Arctic Exyedition in the From, 1898-1902 
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Geomorphology. Petermanns M, 62 (1906): 38-40, ‘Tronnier, 
Dio Verinderamgen der Erdoberfiche. in Mabswort von Obetlohor Richard 


©. Rd, 142 (1906) 1 1118-1115, Dicnert, 
Do la invention dex canxsoterales ot dos causes de variation, Note do 


. —_-Arkie fOr Matematik, ete, 2 (1905-06): No. 26, pp. 24. 
ee Jbnizge Yon sechs Rallonfahrtess Saige Acropautisehen 
gestellt von J, Westman, With Maps. 


cg anor Tnyp. Se. St. Petersburg 21 (1904): Clmese phyr-math., 141-149, 
Determination de la hauteur dos rayons d'avrores boréalea Por ¥. Kousnetzow, 
With Diagrame. 


Trail Darah Vidensbnbernes 8, Forhandtingor (1906); 109-144. 
Bur lea récentes théories de aurore polaire, bapsres odor tle dos théories do 
MO. Wirkeland, Artbenius ct Nordin, Lés personel Par Adam Pauloon. 


B. American G8, 38 (1900): 128-180, Roteh. 
of the Upper Anti-Trade and the Meteorol eo Conilitions 
St eae Holghts te te Northern Tropica. By A. Lawrenco 
Motoorology—Winds. maw and Lompfort, 
ae History of Sarfaoe Air-currenta, A Stady of tho Surface {ss 
‘By W. N. Shaw and R.G. K. Lempfert, Freed Se Size 
rts, Diagrams, ef, Price 74. 


mine Wicks ‘Toisserene de Bort, 
Bee ‘In Circnlation générale do Vatmosphtre. Relations entre Ja a tecoprature et 
de Yair b In surface dn globe et dana Vatweapltre libre. Par Léon 


de Bort. (Me Zoitech Hunn-Band, 216-228.) 
Ricroe So FViowsy ond Bole, 1900, Seed xB. Diageoeee , 


Meteorology —Winds—Historical. Gunther and Dannbeck. 
Sifsh, K.B.A.W. Milnchen, 1905 (1906): 381-426, 


Dio Vorgerchichte dea barischon Windgesotzos, Von 8 Glnther und S. Dann- 
Beck, With Diogrom 


BS.G. Italiana 7 (1906): 822-838, 
Ti primo seritto italiano di Ocoanogratia, Nota del dott, Almagla, 
Rofera to the * Relatione dol maro’ of Giovanni Botoro (ond of xixtecnth contury). 


iy» Borget. 
‘Cours d' hie fondé A Paria SAS le Prince de Monaco (Deuxitm 
Année.) Parana a'Tnte rférancess Bolobcs, Par A. Berget. (Bull. Musée 
Océanogrphique de Monaco, No. 61 (1906), pp. 18.) With Diagrams. 
Oceanography. Menaco. 
Sur la preps: scientifique do In Princess Alico. Note de oe 8, - 
Prinos do 


(Bull. Muséo Ooéanographique do Monaco, No, 6 
(1906), pp. 6.) 
Dautzenborg and Fischer, 


A apg doa Cam Beientifiq iit wht, Albert I 
ent juea accomplices sur son yall ad 
‘Prince Souvernin: is Miapace aco, Fase. ee “Mol Mnsques Peres em dragace 
‘effectnés & Vouest de l'Afrique pendant k wes scientifiques de S.A. S. lo 
pdo Monaco. Par Ph. Dautzenberg et wh Fischer, jonnco, 1906. Size 
14 x 11j, pp. 128. Plates. 
» _B. Musee Ooérnograph. Monaco, No, 74 (1906): pp. 26. Toubin, 
ie fondé & Paris par 8, A. 8. le Prince de Monaco (Deuxitmo 
stra) be ition dew aniznavx marina sur les cOtes frangaises de la Méditer- 
Part. Joubin. With Maps and Alustrations, 
ian Z, Ges. B. Berlin (1906): 347-855. 
‘Des Institut und Museum fir Mecroakundo an der Universitat Berlin. 
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ir oC BRS. Puree OS. me ‘Blazquez. 

lio weerea do Ia cartografia fiola en Ia media, A. Blazques. 

With Forimile Maps, a 

BIOGRAPHY. 
‘fred Bowyer Barton, M and é from his 
a ULD., FHCK. ¥.NGA Memoir and éxtmets: 
ee Priited for Private Cirealation, 1906. Size 7} x 5, pp. Madan 
by Mrs, Barton, 
‘Dr. Barton is best known a etaere Colonel Sarot and 

Captain Blakiston Sadan itsesuar clit, "Yangtso in 186! ie died i July, 1905, 

. BSG, Ttatiana T (1908): 487-490. Bindego, 
Don Giovanni Beltrame, necrologia di G. Bindego. 

Mushketoff, Trveatica Imp. Ruse. GS. $8 (1902): 629-644. Peer iomnie 
The influenco of the scientific works of I. V. Muashketoff on the increase of 
geographical knowledge of Asia, By K. I. Bogdanovitch. [In Russian.) 

Richthofen—Bibliography. 

Die Schriften Ferdinand Freiherr von Richthofens. Zusara 

Le mt sus “ Minner der Wissensehalt,’ 
Freiherr von Rich Godichtnisrede von Prot. Dr. H vou Drygulski.) 
Leipnig, 1000, "Size 9 % 0 6, pp. 18. Presented by Fru ran Riehthofen. 
GENERAL. 
Bibliography. Barchin, 
Bibliotheca Gi fea, yon der Gesellschaft fiir Erdkunde au 


Berlin. Otto Baschin, Band si. 1902, Berlin: W. 1 Kahl, 
Sine 9} X 6, pp. Xvi and 592. “Protented by the Geseilsohaft fie Enikunte, 


Vari dealt with number about 
complete geographical bibliography 


by the 
Tnelndes a paper ef rarities trom the early days of printing, a fow being of 
‘geographical interest. 


Climate and Disease, P.8, Irish 4. 26 (1906); Section B., 46-49. Marsden. 
‘Sixteen Years’ Obrervations on the relation between temperature and rainfall 
and the spread of Scarlatina, Measles, and ‘Typhoid Fevor. By R. Sydney 

Dae, 


Gora e Geogr” 

Gi ical Gleand Part i. “On Fome Methods of Teac! iy." 
On the Preparation ‘and Teaching of the Subject.” By the ta Tbk. 
Sala erers Ga. ceili Son, 1906. Size 9 x 6, pp. 76. "Prion 44 ‘Gil tet. 
Presented by the Publicher: 

Educational, J. eschoiar G.S. 21, 1905 (1906): 104-112. Martin, 
Geography in Schools. By H.C. Martin. 

‘French C eeroereni 
‘Ministtre des Colonies: Office Colonial. Statistiques Voloniales pour année 1903, 
ee eemtion de M. Cidiaan tcl. Navigation-Melnn, 1905, Size 


94 & 6, pp. 152. 
FG. (1908); 145-100, Davis, 
‘An Inductive Study of the Content of Geography. By W. M. Davis. 
Noticed in the August number (p. 184). 
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6.7.8, 10, 11, 32,18, 14 15,105 XUVIE 
hia Wigs ROME ES eh, 113. 14,15, B: 
SRvin ae RRViIE 4 38 16; XXIX. 1. 
11, 13, 14, 16; NM ia; 2 ent 34,73 LY. 
Yorkshire (First Revision of 1891 Survey), CCLIML 1, 11; CUI 
OCLXL 1, 4, 6, 14,16. Bs. eaoh. 
(B. Stanford, London Agent.) 
Ragland sad Walss 


Map of the British Islands. Scale 25 
Pavesi and One-Inch Sea'os, with partloulars “f meek 
printed on back, Price Te. 

Linch —New Series (colour printed). 
Macclesfield, 110; Isles of Scilly, 357 and 300. Price Is. each. 
(B. Stanford, London Agent.) 

France. ‘Ministre do I'Intorior, Paris. 
Carte de la France dreasée par onire der Ministre de I'Intérieur. Scale 1: 100,000 
or 1 inch to 16 stat. mile, Sheets: xtx.-16, Alx-en-Othe; xxv, Aunecy, 
Paria: Ministire do I'futériour, Service Vicinal, 1900, Price 0.80 fr. sheet, 


Dan. 


M4. Gotha: Justus Perthes, 1906, 


ata Soe Dennen ice Herat bari eu meio we creae erp 
ped Landesmufoahme. Soale 1; cite eee pt las yoot = 
oo wfnahme, 1906, Price 150m. each 


Berlin: K. Preussisohe Law 


ASIA. 
ioal Szetion, Goneral Staff. 
Compiled in the Topographical Section, Gener! Staff 
jnals to 184 slet.pallon “Ladan Topographical Section, 
E Ofloe, 1905. Price 2s. 6d. Presented by the Director of 


Eliot, 
1 Atlas of India. Published by the authority of the Government of 
direction of Sir John Eliot, Kone, vas, late 
ee of Indian by i 

1 Dopartment, 1006. Priee per 
erator ‘Presented by the Berearea 


"This atlas will be specially noticed. 
‘Yunnan. Davies. 
of Yin-nan. Scale 1:1,267,200 or 1 inch to 20 stat. miles. Compiled by 
Major H. R. Davies. London: graphical Section, General Staff, War Office, 
Sane Gd. Preacnted by Director of Military Operations.” 
le “progress in tho exploration and survey ‘of South-West China in 
eal anwat be clearly seen by a comparison of this map with one of thirty years 
caud E, C, Baber and Caplain Pd. Gill made tilt famoos journeys thio 
At that time, with the exception of the excellent a surveys by 
ie ret Ries. Peencgty oot nothing but the roughest aketches of the rogion existed; 
ants hed agers ay ce work has been done, Kon by British and 
aiienrs and ex lorers, uf which Major H.R. Davies has taken full advantage 
‘the compilation of thie excellent mp. The map has been drawn under Major 
HH. BR. Davies’ ipervision direction from the Survey of India sheets on 
4 miles to fan tach whic bo besides the standard sheets of Burma and the frontier, 
include the extensive surveys by Major Davies himself in 1895 und 1898-1900, together 
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auf 200 Seiten mit 162 Nebonkartun in pba und 


eaniaies 
eknens sehen Yer Verwichi Mor im Att 
ie enthaltend) her oe eh er renee eater 


ee in Gane 2b und 23, 


10,00 
Price 80 
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Presented by 
Inches. 
= 178 England, south coast ;—Looo harbour. 
8503 m = 141 Norway, western approaches to Vii t islands :—Ginestingerne 
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Port ater, Port Fanaa, Port Alida, Port Sofi For 
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3595 m = 100 Red sea, Gulf of Akaba:—Josirat Faraun. 

3999m = 40 Plans nes rie in the Persian ‘Gulf, Henjam Inland 
Balacea viral Saker cee north-east coust, Aru bay, 29, 
Borneo island ;—Sesn| pane Pol Palungas, rivors. rm 
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New Plans and Plans added. 


906. 
Admiralty 
Charts 
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u 


Plins om the coast of Chile. New plam:—‘Tictoo bay, Phens 
ASH -3 ‘added Port Auchemo, Port Veleho se 


1508 m= TL  Anchorazes in the Now Hobridesis'ands. Plans added :—Betarara 


ancl 
(&. D. Potter, Agent.) 
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Ro 

south coast) New chart. 
ee ation Tictoveteab 
S844 San Domingo:—Monte) 
wes bay and ap-/Now Chart, 

For Liberté, Manzanillo, and Monte 

at sant ee | bs 


GD. Pater, Agent.) 


Charts that have recoived Important Corrections, 
No. 1607, Englund, enst coast :—River Thames, North Forand to the Nore 
magusta ond Salamis, Farwzusta harbour, 2478, Africa, west 
‘const Munna river to Junk river. 7, Gulf of Aden —Aden and adjucont bays « 
ee, ‘sca:—Plans in east part of Celobes 976, Philippine felands;— 
ce 1798, China, north coast :-—Kwang tung peninsula, including Te len 
pounce 10 appronches to Port Arthur. 1270, Korea:—Approaches to Chenmulpo 


), Up Pater, Agent.) 
Chilian Hydrographic Office, 
perp Chi Charts a. Noa: 116, Puortos do las falas Gunitoous ; 135, Fierm 


arduer, Sen Twkonica. Valparaiso: Oliciann Hidio- 
Beil in a the Chitian Hyilrographic Office 

ie Rod Soa. Meteorological Otice, 

jeal Chart of tho Indian Occan north of 15° 8. Int, aud Red Sea for 
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THE ALPINE RACES IN EUROPE." 
By JOHN L, MYRES. 

‘Tuis paper is an attempt to interprot the admitted distribution of 
human types in Central and Eastern Europe, both in modern times 
and in snecessive periods of antiquity, partly in connection with 
similar though scantier evidence from adjacent regions of Western 
Asia, partly as conditioned by changes in the distribution of land and 
water, and of climate and vegetation, which are indicated by recent 
work in paleogeography, as far back as the Ice Age and the period 
immediately preceding it. 

For convenience of reference, I propose to limit myself almost ex- 
clusively to data which are accessible in u fow standard works and 
fairly well-known papers: for anthropology, to Deniker's ‘Races de 
VEnurope,' 1897; ‘The Races of Man’ (B.'T.), 1900; and his Huxley 
Momorial Lecture (1904) in Journ. Anthr. Inst, 34, 1810; and to 
Ripley's ‘Races of Europe,’ 1900: in palwogeography, to Suess, ‘ The 
Faoo of the Earth,’ 1 (EB. T. Oxford, 1904); and to Ratzel’s papers, 
“ Die Uraprung und Wandorung dor Volker geographisch betrachtot,” 
in Ber. & Verh. d. k, Sachs, Ges. Wiss. Leipaig, 50 (1898), 62 (1900), It in 
to the last named that I owe tho suggestive treatment of the conditions 
in Eastern Europe, which started me on the present inquiry. 

‘On the statical aspect of the matter there is practical unanimity, 
though the evidence is still incomplete here and there, and in detail. 
Presentations of the anthropology of Europe as different superficially 
as those of Ripley and Deniker agree on closer analysis in recognizing 
three main types : (1) the long-headed dark Homo Moditerrancus, bounded 
northwards by the Alpine barrier, but with littoral offshoots along the 
Atlantic souboard ; (2) the long-headed blonde H. borealis, disposed 


LJ Research Department, March 9, 1906. 
No. VI. —Dscewnen, 1906.) 20 
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generation such as wo have already seen reason to reject for Europe, it 
is difficult to acoept Keano's viow * that his original home was in North 
Africa. Keane's instances of survival of brond-headed man in this 
direction will, moreover, be found susceptible later on of adequate 
explanation on a quite different Alpine hypothesis. A glance at tho 
general distribution of types of head-form, and even of pigmentation, 
over the land-surface of the Old World reveals a primd facie case for 
the hypothesis that tho sallow dark-haired broad-heads of the West 
stand in some not very distant relation to the broad-heads of Central 
Asia; distinct as the latter are in their almost hairless face, exceedingly 
yellow skio, and peculiar conformation of eye and brow, But if 
“somewhere in Asia” is the ultimate home of the western broad- 
heads, what was the line of their route, and what were the geographical 
conditions during the poriod of their transit? 

‘Tho plateau core of Asia is connected now with the mountain core 
of peninsular Hurope by two distinct lines of communication; the 
Eurasian steppe, and the Anatolian and Iranian section of the Alpine- 
Himalayan fold system. From the point where they leave the western 
limits of Inner Asia, these two linos of communication lie for a while 
conterminous; but about midway in their course they are held apart 
by the Caspian depression, and then again, after another brief interval 
of Cancasian contiguity, by the sea of Azov and the Black sea. 

Both routes have served in historic times as lines of immigration 
from Inner Asia to Eastern Europe; and both are marked now (quite 
apart from spasmodic incursions) by a graduated transition of racial 
type among their permanent if not sedentary inhabitants The 
northern series passes by gradual changes from the typically Mongoloid 
peoples of the Kirghiz and Turkoman steppes to the Finns and Slavs 
who border respectively the Baltic and the Pontic shores of the isthmus 
into peninsular Europe; and whose physical types, as they are traced 
westward, betray respectively the growing proximity of the Baltic and 
the Carpathian citadels—of H. borealis, that is, and of H. alpinus, Tho 
southern series passes likewise from the Tajik and Galcha peoples on 
tho western fringe of Highland Asia, through tho Armonoid types of 
Caucasia and Anatolia to the Albanians and other “ Dinaric” broad- 
hheads of Deniker’s classification, and so on to the short-heads of the 
Alpine region and their westward colonies in Central France and 
Brittany. 

* Man Past and Present,’ p. 457: “Horo agnin we soo how unnecessary it is to 
G0 to Asia for the early European roundhoads, who are geuerally introduced from the 
ast in the Bronze Ago, although it is clear that large numbers had alrasdy established 
themselves fin Central and West Europe during the New Stone Age.” And again, 

158, bo speaks of “ groat invasions of dark or brown roundheads of avorage size 
from tho Tranian uplands). Hut all of these had themselves first been 


apecialized in North Africa, the tras centre of evolution and of dispersion of all the 
main branches of the Caucasic family.” 
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‘a language, or an idea, not demonstrably “ Mesopotamian " or * Somitio,” 
is claimed as having migrated into Europe from “ somewhore in Asia,” 
it has beon presumed almost invariably that it arrived in peninsular 
Barope from the north-cast; and conversely, when attempts have been 
made to derive “ Aryan” phenomena in India or Persia from an ulti- 
mate source in Europe, it is usually north of the Caspian that thoir 
course is traced, 

It is to Ratzel, I think, that the credit belongs of demonstrating, 
in the paper already quoted, the relative modernity of this northern 
Tine of communication, The steppe route was, in fact, non-existent 
until two conditions were fulfilled: (1) the retreat of the glacial ice- 
cap from the basin of the upper Dnieper, upper Don, and upper Volga; 
and (2) the restriotion of tho Sarmatian, or Ponto-Caspian sea, to its 
modern Caspian limits, so as to connect the European steppe, from 
Carpathians to Volga, with the Asiatic steppe from Altai to the foot of 
tho Urals, 

Ratzel used his reconstruction of the geography of Bastern Europe 
during and since the Ice Age, to explain how Hurope became isolated 
sufficiently, and long enough, to permit of the evolution of H. borealis 
as a gigantic blanched variety of the precursor of H. Mediterraneus. 
But he has not indicated clearly whethor ho realized that another 
corollary follows from his geographical conclusions ; and it is this other 
corollary which I hope to develop in what follows. Meanwhile it is 
important to note, also, that oven in regard to the northern route Ratzol 
does not state tho caso against early Asiatic immigration at all so 
strongly as the facts seem to justify. Not merely was it possible, long 
after the stage of European history when broad-headed man is trace- 
able in the neolithic lake-dwellings of western Switzerland and Austria, 
for the overwhelmingly long-headed folk of the kurgana to range 
nomadically over a secluded steppe from the Carpathians to the west 
bank of the Volga, and to lay the foundations of the ethnography of 
the north-western Caucasus, but, as soon as the shrinkage of the 
Caspian had gone on long enough to open a steppe-route into Asia, it 
‘was the European long-headed steppe-people which carried its kurgan 
interments north-oastward as far as Tobolsk, and distributed those 
patches of relatively long-headed blondes which survive even further 
afield. There is, in fuct, no positive evidence of any but long-headed 
nomads on the European steppe until a period which is far on in the 
Bronze Age of this region; and probably not until the so-called 
*Seythio” movements at the beginning of the Age of Iron. Now, if 
the steppe route was thus securely closed until this late date, as the 
ethnography and tho geography of the region combine to prove that 
it was, we are thrown back upon an examination of the parts south of 
the Caspian for a possible means of access of broad-headed people to 
Europe. 
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particular, a peculiar abundance of edible fruits—quinco, mulberry, 
olive—especially its charactoristio stone fruits, from cherry and plum 
to apricot and peach; and nuts, such as chestnut and walnut, Tho 
last point is of importance, because, if current speculations as to the 
influence of jaw-power on skull-form, and of diet upon tho nocd for 
jaw-powor, are leading to valid results, as I think they are, a diet of 
masticable frnits may well have been ono of the conditions for the 
development of Anatolian short-headednoss, even before the domestica- 
tion of cattle and the acquisition of a milk and cheese diet like that of 
the Mongolian peoples. 

Wo have noxt to consider tho effect of glacial conditions on this 
‘Quaternary Anatolia. First, though in the lattor part of the Ice Age 
the great subsidences were beginning, thero is nothing to show that 
the general submergence of the Mediterranean ooasta extended more 
than about 150 feet above the prosont sea-level ; so that the gravels of 
‘the Hellespont and of Salonica, for example, need not mark more than 
the course of comparatively narrow gulfs or flooded valloys. Second, 
80 long as the Sarmatian ¢ca remained continuous and wide, as Ratzel 
shows—and, still moro, so soon as the Pontic depression began to take 
place—the climate of Anatolia must have been comparatively little 
affectod by the pressure of the European ice-sheet ; and, in fact, dofinite 
‘traces of glaciation are absent, not only from Anatolia (apart from its 
present snow-peaks), but from almost all its Balkan continuation as 
well, thongh the evidence here is not at all so clear, especially as to 
Bulgaria or the southern Carpathians. But the open Adriatic and the 
‘Hungarian lake probably exercised « cortain mitigating effect on all 
this western section, Further west, however, the Alpine region was 
certainly very heavily ice-capped ; and this ice-cap, together with the 
Hungarian lake and the snow-clad Carpathians, remained a very serions 
obstacle to tho intrusion of European man from the north-wost, when 
the ice-sheet intermittontly retired and gave him access to a strip of 
tundra country between itself and the Alpine glaciers. 

Now, under these conditions two things may reasonably be inferred : 
First, that in Anatolia and Irania, which were more than ever isolated 
from Africa and Arabia by the subsidence of the Syrian foreshore and 
the deeper submergence of Mesopotamia, but were preserved in com- 
parative comfort by southerly latitude and peninsular character, Ana- 
tolian man continued to develop favourably and emphatically into a 
well-marked and well-grown variety, Socond, that in so far as Balkan 
Asia was affected by the Ice Age at all, it was in the direction of partial 
isolation and relative climatic rigour. And it seems to be admitted 
(1) that one of the first physiological offects of climatic rigour upon 
man is to dwarf his stature; (2) that exposure to “alpine” conditions 
tends to diminish pigmentation, and eventually to lighten the hair-tint. 
‘This, at all events, is the current explanation of the blondeness of 
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Malays or Vikings, or to the present proceedings of the Japanese or 
ourselves; the phenomenon of group of coastal islands influencing, 
from withont, the adjacent mainlands, but not penetrating thom or 
ocoupying them permanently, oxcept under the occasional leadership of 
an Agamemnon or an Alexander, whoso activity is from beyond the 
hills, and whose instincts are still pastoral mainly. How these 
“* Mediterraneans” reached the Augean is a further question. My own 
impression is that they are, as they themsolves believed, indigenous, 
even if that has eventually to mean pre-ylacial ; analogous to the popula- 
tion of Oyprus or of Sicily, but brought thither possibly by sea; and, if 
by land, then by ways which postulate either  land-bridge over the 
Adriatic, or a prolongation wostward of the basal plateau of Oypras. 

‘Tn any case, the actual distribution of the Agean long-heads, apart 
from that of thoir culturo, is no more obstacle to the view here stated 
of the relationship of the European and Anatolian broad-heads, than in 
tho episode of the Thraco-Phrygian blondes, 


‘The Caarawax (Mr. D. G. Hogarrn): Mr. Myres has presented as with a 
problem of very great range and very groat complexity. He himself represents 
Seiad Soesbtation of he geile, the paleogtcgrapvr,/and  eMnoloyae He 
deprecates, as thore who havo read hix paper will sec, the introduction of the 
Physiological question ; but at the eame time, if there is any one present who would 
ee that, I am sure he would not object, I always feel that in all 

these craniological q uestions there lurks certain physiological factor of very 
ars imporain bt of ut unascertained valuo—that is to say, the problom as to 
conditions bring about change of skull-form, and whether the skulls of « race 
her the race remain the samo. ‘The question has arison with regard to 
the present peoples who claim to be Greoks. 1 think it will probably be better 
if, to some extent, we keep the different sides of this quostion apart, and I should 
therefore propose, first of all, to call on those who can speak to it more particularly 
upon the geological side, and deal with the question whether the glacial and pro- 
eclal ‘conditions really render the northern route aa impossible as Mr. Myres 
holds. I should like to know how far they agree with the viow of Suess as 
regards the configuration of the east Mediterranean at a rather later age. 

"Mr. Awracn Evans: I was not fortunate enough to be present during the first 
part of Mr. Myres’ interesting communication, In any case, it would be difficult 
to deal with the whole of the questions raised by him. I understand that he 
‘withes to make out that the round-headed “ Alpine” race came into Europe by 
‘way of Asia Minor, and not, as has becn hitherto generally supposed, from Central 
Asia. Tn support of this contention he has raised a great water-barrier on the 
Central Asian side, and thrown a land bridge over the Agean. It seems to me— 
Tot speaking as a geologist, but as one to a certain extent familiar with the subject 
‘of Quaternary man—that a good deal of this argument would have been pertinent 
to the case of the remains of the older Palmolithic population in the European area, 
‘and might indeed be applicable in a comparatively late Quaternary period. But we 
‘can hardly suppose that, within the limits of any reasonable number of millennia 
—within the limits, at any rate, of the Neolithic Age—the Mgean was not 
a as it is at present, and I imagino, in the same way, that the shrinkage of 

‘on the sido of Rustia was of extremely gradual consummation, 
sass VI.—Daceuke, 1906,] 2p 
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for eo short a period, and there must of necessity have been other kinds of food of 
harder or tougher quality, and why should not theso, according to this method 
of explanation, have clongated their heads? Also I do not quite follow the con- 
nection, Indicated on one or two of tho lantern slides, botwoon certain treea and 
races of men. I have been greatly interested in this paper of Mr. Myres, and it 
‘appears to mo that his main conclusions are likely to stand, 

Mr. Anvuon Evans: I was sponking of the Balkan peninsula, The early 
sppearance of dolichocephaly in the West might possibly be explained by ‘Thomp- 
son's theory. My point was in relation to Mr, Myres’ theory of trans-Azean 
immigration—noamely, that, in that cass, you ought to find this Alpine type at a 
very carly period in the Balkan regions. Of course, the exploration of tho pre- 
Iilatoric remains through a large part of that peninsula is still very 

‘Dr, Sanvesant. congratulated Mr, Myres on a brilliant and interesting inter- 
pretation of the present-day distribution of the Alpine racea of mankind in the 
light of palwography. The chief difficulty seemed to him to bo to prove the 
existenos of tho broad-headed type at the period under consideration, No remains 
of the brosd-headed typo have been found which could be ascribed to an earlier 
period than the Neolithic, and not to the carlier part even, of that cultural stage; 
wheress an enormous period of time must have elapsed since the various glacial 
and interglacial opochs, In the earlicr of these epochs there was, even, no quite 
satlafactory evidence of the very presence of man fn the western section of the 
Bar-Asinn continent, so that the development of the special features of Homo 
alpinus nt this time in an elevated aud Ssolated Anatolia could be but an Ingenious 
speculation. Another difficulty, on Mr. Myros’ hypothesis, which bad not been 
quite cleared up, was to explain the presence of broad-headed man in the Danish 


islands, the Canaries, and on the Tunisian coast. Lastly, Dr, Shrubsall desired to 
emphasize tho insufficiency of the present data for anything more than an outline 
hypothesis such as Mr. Myree had propounded; until more was known, any 
such was as difficult to controvert as to formulate, bat this paper 
served # most valuable purpose in summarizing the present knowledge of the 


‘Tho Caatnas: Perhaps Mr. Hudleaton will say a few words now. 

‘Mr. Hupiestox : Of course, it is open to any geologist to make any sort of 
map he likes, and Iam bound to say a great many geologista make maps just in 
onder to suit their own particular views. Oa the whole, I'd rather not attempt to 
criticize anything I saw on the screen; although those plans shown by Mr, Myrea 
‘were mest beautiful, yet at the same time I fail to see their connection with the 
subject, and that being so, 1 certainly am not competent to discuss It, 

‘Mr. Gxay: For the most part, I should be inclined to agroe with Mr. Myres. 
T think in on point, however, he does not take quite the right view: I mean on 
‘the question of the influence of environment in changing the physique of a race. 
T think that anthropologists hitherto have made far too little allowance for the 
comparatively rapid changes that can be made upon the physique of a race by 
change of environment, Quite receatly there has been a great deal of evidence 

up which shows that these changes may bo very rapid indeed, For instance, 

some: measured by Dr, Maodonell, which wore found in Whitechapel, and 
pretty certainly date from the time of the plague, belong to a type quite different 
from any found in the British Isles at the present time. They belong to a race 
which we oan only parallel by going back to Neolithic times. At tho present day 
‘we cannot fiod in any region of Great Britain a population corresponding to this 
hi population of two to three hundred yeara ago, and the conclusion that 
‘appears to be forced upon us is that the great change of environment produced by 

2r2 








the Caspian, or whether thoy came south of the Caspian, I do 
not think I could offer any opinion of the slightest value whatever. I think 
‘Mr. Myres’ paper is a very usoful one,'in that {t summarizes the facta and gives 
tus a useful theory upon which to work. I believe, with Prof, Haddon and 
‘Mr, Shrabsall, that the geographers and the geologiata should come in and give 
us more facts, and then we might take up the line from them. 

‘The Cuarnaaw: If no one else wishes to aay anything, I shall in a moment ask 
‘Mr. Myres to reply to tho various criticisms bronght forward. I can only repoat 
my regret, and it is evidently the regret of the committee, that we have not been 
addressed upon the conditions which seem to underlie all these problems—that is 
to say, particolarly, the geological and palwogeographical conditions. The paper 
deals so exclusively with palmogeography that ono fecls that one’s own personal 

of the geography of some parts of this area is of no value whatever. 

‘We are really arked to consider this part of the world under conditions totally 
different from those which obtain at present. But, so far as I know the geography 
of Asia Minor and of the Balkan lands, Mr. Myres haa stated the modern conditions 
whoro he brings them in, with vory groat accuracy. ‘There aré one or two minor 
points in his paper which I should like a little moro information about. Ono of 
those Is with regard to a remark he makes at the end of the paper about the 
prevalence of the long-headed /omo Mediterraneus in tho Aigean islands up to 
quite the end of the Bronze Age. He mentions it ax being absolutely exclusive, 
‘Of course he would admit that the data at our disposal aro very fow, There has 
‘been & certain amount of anthropometric investigation in Crete, but so far aa I 
know not more than about 70 skulls have been examined, and those, as it happons, 
belong to one period of the Agean civilization, and that an early one. We have 
practically no information about the latter periode, and it is juat in one of those 
that a rather curlous contradiction seems to bo suggested by the type which is 
Tepresented upon one of the Knossian frescoes which Mr, Arthur Evans first 
discovered, the fresco since known as the “cupbearer,” which remladed him 
of the Albanian typo; that is to say, we have = broad-headed type represented, 
‘That possibly may imply the entrance of a new race such as there is some other 
‘evidence to show may have como in about that period, At any rate, it seems to 
me to impair the general statement which Mr. Myres has made in his paper, that 
face prevailed exclusively in the Agean lands down to the end of 

the Bronze Age. Then again, though perhaps it might take us too far afield, I 
always feel I want my doubts about some palmoliths removed; that is to any, how 
far the presence of man can be assumed simply from these so-called stono weapons. 
T noticed, in one sketch-map which Mr. Myres put upon the screen, that he 
indicated these palwolithic remains extending in a kind of crescent round as far as 
Egypt. I believe there is more doubt about Egyptian palwoliths than perhaps 
about any others, Thero you have a country where peculiarly dry conditions have 
provailed for many centuries, conditions In which sand can exercise ita greatest 
power, and these supposed flint implements could have been produced by natural 
action, and not human action, However, Mr, Myres did not rest any part of his 
‘argument upon the distribution of palwolithic remains, With regard to what 
‘Dr. Haddon said about the introduction of the name “Anstolian man,” I would 
join with him in deprecating the bringing in of such a name. I think it would be 
iate, because “ Anatolian” is not only a modern namo, but also 

describes purely modera conditions; that is to say, it is applied to the eastern part 
of an area which, according to the theory of Suess, had no distinct existence in 
geological time; therefore we had better not have a poculiar type of man introduced 
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change of the skull form. ‘That is to say, it is roughly in proportion to 

the exposure to incursions which the Augean had undergono, that you find the 
physical type altering. There you seem to have a case of what one was 

fn one's youth was “concomitant variation.” Thon take the caso of Sicily 

and Italy; there you have a population which bas undergone all sorta of oon~ 
ditions; you have poriods of grent prosperity, and periods of starvation; the 
enormous seaboard, it is Mable to bare all sorta of things 

‘of that, there is practically no difforonce at all in the 


‘With regard to the particular piece of evidence upon which Mr. Gray Inid moat 
‘stress, one has to remomber modern conditions are modern, and it will be a very 
thing to argue, because in the east of London artificial stress has produced 
certain effecta in a couple of centuries, that even in two thouannd yoara compara- 
tively small results would be effected when you are dealing with mankind in the 
atate of nature, That mects also a point Dr. Haddon raised, as to the hardness and 
poftness of akalls, I doubt whether Neolithic skulls were much softer than modern 
skulls; I think they would be harder ; but the period of time is Inflaitely longer. 
There was another point with regard to food and trees. I am bound to sy, in 
passing, that the evidence in regard to the animals ix to my mind so very difficult 
that I left thom out. I have boen into the case of animals as far as I have had the 
opportanity, but the illustrations of “ spread” in a particular direction—I confees 
Tam booking for “ spread "—tho particular illastrations all happened to come from 
the plant world. Besides which, the animal is much more migratory than the 
plant, especially in association with man. Man con take big animals with him; 
the plants by no means follow #9 well; they aro, therefore, better test caves of the 
Tinos of least resistance, climatic and geographical. 1, perhaps, ought to explain 
‘more clearly than I did before, that the reason why I laid stress upon the chestnut 
in particular is because it still remains, over the area where it will grow, a very 
‘considerable article of food, especially nmong tho least civilized classes. One sees 
this very markedly in Crete, and all round the fringe of the Aigean; one secs it 
again In north Italy, and pretty well wherevor tho chestnut has gone, Tho case of 
the chestnut is the clearest, but in the case of stone-fruit particularly there does seem 
to have been concomitant intrusion of cortain edible fruita along with the arrival of 
Drond-headed men. Of course, our evidence with regard to that is from the things 
found in scttlements, We cannot tell that they had them for food or simply for 
toys, but it looks as though the way they got at the peach-stone was that they ate 
the peach, 
‘One point more Mr. Shrubeall raised with regard to the route of influence from 
né est into Russia. One has to draw distinctions between a route of inter 
course and a route of migration, and I am not at present satisfied that we have any 
‘evidence of a route of migration—of bodily transference of masses of peoplo—from 
the Zgean north-westward so as to complete tho circle, which he mentions, of 
‘broad-beaded inan, Where one can traco brond-headed man In the area between 
(eay) tho mouth of the Danube and the Augean islands, he has the appearance of 
“being intrusive and comparativoly recent, and not earlier than Neolithic, at either 
‘end, £0 far as one can interpret the evidence at present. 





may 
Hide doubt abort the great wipericelty of thia eaters 
over the Balkan area as it is at present, for the 
man, and I feel atill greater doubt about the conditions of isolation 


x 
to submit this paper to the committee at all, One or two points of geology have, 
however, been raised. Mr. Shrubsall, in particular, raised points which I admit 


times. I ought to have explained—and if I had not been cutting things down I 
should have explained—that upheaval at one period of comparatively mild climate 
does not, of course, mean that upheaval occurred in a similar way at the noxt sub- 
sequent period of mild climate. I ought really to have produced a map which would 
show the retreat of the jee-sheet when it was retreating finally, and not have 
economized by showing over again a map which showed the retreat of the ice~ 
sheet under what seem to be rogarded, at all events by some geographers, as having 
been conditions of upheaval in the north-west. 

‘There ts a further point. If I understand the geological evidence, upheaval in 
the north-west docs not necessarily mean upheaval in the south-east also. One of 
the things, upon which apparently geological speculators seem to be 
in that one gets evidence of differential upheaval. And, in particular, in regard to 
the Ice Age, one of the'things that seema to have happened is that the whole of 
the sub-structures of what is now Enrope swung to a certain extent upon an axis: 
sometimes that axis is sufficiently central to cnuse an upheaval of the south-east 
when there is a depreasion of the north-west; sometimes the whole thing moved, 
more like the lid of a box, and then you have only differential upheavals, One's 
own experiences in tho gean teach one sufficiently well tho extent to which, in 
a small area like that, very marked swings occur. Take the island of Crete. In 
the west, you have an upheaval of 80 feet since classical times, and in the east you 
have a depression of 30 feet. 

In regard to the question of environmest and physique, 1 do not think Mr, 
Gray took account, in his criticiam, of quite all the cases that one bas to deal with, 
When you have got ancient and modern stages of the population of an area, in some 
cases you find it is perfectly true that an absolute change of type has taken place 
in time without any obvious change of population, historically recorded or 
evidenced by changes of culture and so forth, But it seems to me that that isonly 
one of three ; of cases. For instance, in the Augean you ean trace definitely 

: people ont of an adjacent ares, and pari pasew with that a 
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gradual change of the akull form. That is to say, it is roughly in 
the exposure to incursions which the A%gean had undergono, that 


present for anything like habitual variation of type. No doubt in this, ax in other 
‘respects, some types of mankind aro much more stable than others; and probably 
where a type has boen once mixed, a certain swing of the pendulum goes on while 
it adjusts itself. 

With regard to the particular piece of evidence upon which Mr. Gray laid moat 
‘streas, one has to remember modern conditions are modern, and it will be a very 

thing to argue, because in the east of London artificial atress has produced 
certain effects in a couple of centuries, that even in two thousand years compara- 
‘tively small results would be effected when you are dealing with mankind in the 
‘state of nature. That moots also a point Dr. Haddon ralsed,as to the hardness and 
softness of skulls. I doubt whether Neolithic skulls wore much softer than modern 
skulls; I think they would be harder; but the poriod of time ia infinitely longer. 

There was another point with regard to food and trees. I am bound to say, in 
passing, that the evidence in regard to the animals is to my mind so very difficult 
that I left them out. I bave been into the case of animals as far as I have bad the 
‘opportunity, but tho illustrations of “spread ” in a particular direction—I confess 
Tam looking for “ spread "—the particular illustrations all happened to come from 
the plant world, Besides which, the animal is much more migratory than the 
plant, especially in association with man. Man con take his animals with him; 
the plants by no means follow so well; they are, therefore, better teat cases of the 
lines of least resistance, climatic and geographical. 1, perhaps, ought to explain 
more clearly than I did before, that the reason why I Jaid stress upon the chestnut 
in particular ie because it still remains, over the area whero it will grow, a very 
considerable article of food, expecially among the least civilized classes, One seca 
this very markedly in Creto, and all round the fringe of the ASgean; one sees It 
again in north Italy, and pretty well wherever the chestnut has gono. The caso of 
the chestnut is the clearest, but in the case of stone-fruit particularly there dows seem 
to have been concomitant intrusion of certain edible fruits along with the arrival of 
broad-hended men. Of course, our evidence with regard to that ia from the things 
found in settlements, We cannot tell that they bad them for food or simply for 
toys, but it looks as thongh the wey thoy got at the peach-stone was that they ate 
the peach, 

One point more Mr, Shrubsall raised with regard to the route of influence from 
north-west into Russia. One has to draw distinctions between a route of inter- 
courte and a route of migration, and I am not at present satisfied that we have any 
avidence of a route of migration—of bodily tranaference of masses of peoplo—from 
the Aigean north-westward so as to complete the circle, which he mentions, of 
Droad-headed man, Where one can trace broad-headed 
(ray) the mouth of the Danube and the Atgean islan 
‘being intrusive and comparatively recant, and not earlier than Neolithic, at either 
end, 20 far aa one can Interpret , the evidence at present. 
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‘one or two beggars who had not been worth “ trussing ” arrived, from 
whom we learned the fate of our fellow-travellors, and were amused to 
hear that we had boon cursod freely by the bandits for interfering with 
the exercise of their profession on the advanced caravan, which we had, 
quite unwittingly, protected by our presence, 

‘Tho crux of this section of the journey was a 33-mile water- 
oss stage from Robat-i-Khin to Chashma-i-Shutarén, with a belt of 
sandhills which commenced at tho twenty-second mile, To give our 
horses every chance, water and forage wore left by tho advanood camp 
‘at the waterless caravanserai of Robit-i-Sirka, situated close to two rod- 
brick Obelisks, said—and probably with truth—to date from Safavi 
times. There, after five hours’ rest, the carriage, drawn by four horses 
‘abreast, started to cross the dreaded sandhills, which rise to a con- 

_ siderable height and form a fitting boundary between the deserts of 
‘Verd and Tabas, Thanks to the precautions taken, and to the fact that 
the carriage was almost empty, the horses wero just able to master the 
stoop gradionts, and at sunset, wearily enough but without a broak~ 
down, the whole party had reached camp, accompanied by two 
travellers whom we had rescued, inarticulate from thirst, in the middle 
of these shifting snnds, which during a gale must indeed be dangerous. 
Boyond Robat-i-Khén, tho carringo, as apart from tho horses, underwent 
‘its most sovoro trial. The routo was quite impracticable, as being too 
narrow for wheols, and the rivor-bed constituted the only possible 

_ toute; but this in parts was so narrow, owing to the huge boulders, 
‘that it is marvellous how the carriago passed. In places rushes were 
‘made, in which we all aided; but elsewhere the horses were driven up 
until the wheels touched the obstacles, when judicious slewing round of 
the back portion of the carriage had the desired effect. Throughout 
one admired the resource shown by the coachman, who waa an Azer- 
baijin Turk, and differed as much from the voluble Persian as an 
‘Englishman does from an inhabitant of Tarascon. 

Eleven stages, or 220 miles, were at last accomplished, and our 
interest was excited to the fall when we looked down upon T'abas, one 
of the most remote towns of Irin. ‘lo appreciate tho oasis, it should be 
“spproached, as on this occasion, after many days of wearisome and 
‘monotonous travel across the Lut, during which no greenery had boon 
geen, and the daily provision of water and forage had ever been the pre- 
-yailing question. Tho surroundings of the town, too, aro arid, the 
terrible desert stretching to tho south for hundreds of miles, ite white 

surface being broken in the far distance by the Naiband range, 

which I bad explored twelve years previously, With our eyes filled 
to repletion with this blighting, palsying waste, the sight of Tabas was 
— refreshing, and whon, skirting tho town wall, we drove for more 
han a mile up an avenue bordered on both sides by mulberries, elms, 


willows, and palms, wo revelled in this wealth of fresh greenery, which 
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Sab esoontna edb the. murat of. reustg cate aaa eee 
beans in flower, surely one of the most delightful of odours. 

‘Tabas, known as “the Gate of Khorasén," raster Thine 
Tamr, or “'Tabas of the Date Palm,” by the Arab geographers, to 
distinguish it from Tabas-al-Unnab, or “Tabas of the Jujube Tree,” 
which I described in a former jonrney* as being situated some three 
atages to the cast of Birjand, and which is now known as ‘Tabas Sunni- 
kbéna, Tho date of its foundation is unknown, but it is connected by 
place-names with Parthian times. This dynasty is termed Ashkéni 
by the Persians, a word represented by the classical Arsaces, which 
was the title of tho royal family. I may incidentally remark that the 
Chinese envoys of the second century 1.c,, who wore the first to open 
up communications between the Far and Middle Kast, refer to tho 
King of An-Sib, which fact is of considerable interest.t In the Tabas 
district is Deh Ashk, and also Darra Ashkin, which names corroborate 
the above theory. Tabas was conquored by tho Caliph Osman, as were 
also Kéin and Kuhistén, in a.t, 31 (651). Later on it became a 
centre of the famous Ismaili sect, whose oxtraordinary tenets aro ro- 
sponsible for the word “ assassin,” and for the true story of the “Old 
Man of the Mountains.” Maroo Polo did not, I think, visit Tabas; 
but T have recontly dealt with this question in the 
Hero it suffices to stato that the great traveller doscribes his 
far as Kubaniin, some five stages to the north of Kermén. e 
T originally thought that he crossed the Imt to Tabas, but my inquiries 
have tended to prove that Ser Mareo, in all probability, travelled eit 
Naiband to Tun by a route which keeps to the cast of Tubas. Tabas, 
in the eleventh century, became known ag Tabs Gilaki, after a chief 
who conquered it, whereas Tabas to tho east of Birjand wos termed 
Tabas Masinin, But I must not allow myself to ba led away into 
an historical dissertation, and will pass on to the eighteenth century 
aD, when Nédir Shah, in return for services rendered when lost in 
the Lut, conferred the district on Ali Morfd Khan, an Arab of the 
Zangui tribe, which is connected with the Khuzii tribe, to which the 
amirs of Kiin belong. Tho same family still governs the district, 
although their position is far different from that held by thom after 
Niidir Shih’s death, when the ruling chief made a bid for the throne of 
Persia. 

Bofore describing tho little town, I propose to make a short reference 
to the district. Tabas and Tun, tho division to the eust, together with 
Gunabiid to the north-east, unite to form the governorship, Taber 
being the poorest of the three divisions, the latter two of which I have 


» Ariatio Quarterly, 
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Zéva is the name of « flourishing village one stage to the east of the 
town of Turbat-i-Hoidori, but has consed to give its name to the district. 
Rukhb, by which namo tho northern portion of the district was known 
in medimval times, is also no longer used. ‘I'he nomenclature of tho 
capital town of the district is derived from Heider, who was the founder 
of the sect bearing his name. This holy porsonage, in the seventh (thir- 
teenth) century, became famous for his endurance, inasmuch as during 
the summer he walked about in fire and drossed in felt, whereas in mid- 
winter ho lived in the snow. Heider, who is genorally bottor known by 
the title of Kutb-u-Din, or “ Pole of the Religion,” is buried in a dome 
built over his turbat, or tomb, and this is the origin of the name. Less 
than a century ago, Ishak Khin, a Karéi chief, seized the district, and for 
muny years the town was termed Turbat-i-Isi-Khan, ‘To-day, however, 
the original name is almost entirely used, and Ishak is forgotten. At 
‘Turbat-i-Heidori I joined the route followed by mo in 1893. At that 
date I put up at a caravanserai, but on the present occasion we were , 
welcomed to a comfortable consulate, and thoroughly enjoyed the 
hospitality of Captain J. Watson. The little town has grown con- 
siderably of late years, It possessos remarkable nodality, as roads 
from Meshed, Horét, Soistin, Korman, Yezd, and Turshiz all unite in 
the little walled bazaar, which is estimated to possess 8000 inhabitants, 
and is the contre of the silk and Baluch* carpet trade, To resume, 


the last section of rather loss than 90 miles brought us to Moshod of 
the golden dome, whore our march of over 700 miles, accomplished at 
a rate slightly excooding 16} miles per diem, was brought to a sucosss- 
ful termination. 


% 


For some months after reaching Meshed the press of official work 
prevented me from oxamining the surrounding country; but late in 
the summer I made a flying trip to the district of Kuhpaia to the wost, 
across which runs the direct route to Nishapur. ‘This district is 
extromely historical, and among other claims to interest is the fact 
that in it is situated one of the original fire temples founded by 
Zoroaster, which has nover boon identified, Of this, one of the most 
important sites in Khorasin, I have some information, and I hope, 
during tho course of the next few years, to prove my information 
correct, but on the present occasion there was not sufficient time at my 
disposal. To resume, in the first place we drove to Gulistén, at the 
entrance of the Nishapur range. This village is composed of houses 
fanning to threo storeys, with muti cut in the main wall, and 


* There aro 1700 families of Baluchis in tho ‘Turbat-i-Hoiderl district, So far as 
they themselves can toll, thoy have come north from the confines of Baluchistén during 
‘the last century. e 
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bearing a similar name in South Persia, and, above it, wo emerged on to 
rolling hills, travorsing one of tho two groat parallel spurs into which 
the Hazir Masjid range divides, the second being known as the Kara 
Dagh, or “Black Mountain.” The descont across this seoond range was 
oxtromely trying, and its namo of Diwa Bofni, or “ tho Camel's Neck,"* 
struck us as most appropriate. At last we reached Virdeh, only to find 
that the advanced camp was still trying to find away round. However, 
‘we ultimately obtained all that was necessary, and settled down for tho 
night, after ncoomplishing a particularly trying march. The following 
day wo crossed yot another range, and descended a valley with superb 
rock scenery, great ribe of slate rising precipitously from the sullen 
gorge. A good photo of the rocks in the Darband-i-Ganur, or “ the Forti- 
fied Gate of the Infidel," as it is termed, was secured, and the journey 
was resumed down the valley, which gradually opened ont, but in front 
all farthor progross appeared to be barred by mile upon milo of 
shoor precipice. This is the southern wall of tho Titanic fort of 
Kalit-i-Nadiri, which rons in an almost unbroken line as far as the 
eye can reach. Before the visit of Sir Arthur Hardinge to Khorasin, 
the Governor General had promised to arrange for my entry into 
this somewhat jealously guarded stronghold, in which no previous 
consul general had been permitted to set foot, although Sir Charlea 
MaoGregor and Colonel A. C, Yate were admitted to it thirty and 
twenty years ago, and there is no reason for debarring a sight of its 
wonders to travellers. At the same time, on nearing the historical 
fortress, I felt considerable anxiety as to whether the governor would 
oboy the Asaf-n-Dola's orders, as he is appointed direct from Tehran, 
and is thus more or less independent of the Governor Gonoral of 
Khorasén. It was, consoquontly, with muoh relief that I sighted a 
reception party headed by the governor's son, under whose guidance 
the minister was escorted to the Argawén Shah darband, outside which 
our camp was pitched. 

I now propose to give a brief description of the famous fortress which 
‘we were to enter on the morrow. Its shape exactly resembles the 
profile of a wild boar, ita general direction running west-north-wost. 
‘The southern wall, already referred to, is the most uniform in appear- 
ance, and some 15 miles in length. It is broken at the Darband-i- 
Argawin Shah, which represents the boar’s mouth, and again, at the 
south-east extremity, there is a second entrance known as the Kushtani 
darband, This latter is situated on a long narrow spur in which the 
fortress terminates to the sonth-oast, thus continuing the extraordinary 
resemblance referred to above. The whole of this stupendous wall 
rises almost sheer to an altitude of some 1500 feet, Of this porhaps 
one-half or two-thirds of the distance is climbablo, but the crest is 

* ‘Pho namos in this district are mostly Turkish, 
No. VI.—Dacensxn, 1906.) 2¢@ 
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had neglected to pull up the ladder, by which means alone there was 
communication with the outer world, made everything easy, and in a 
few hours every male descendant of the conquoror of India was put to 
the sword, and the treasury was looted. One scion of the house, Shak 
Rukh, a grandson of Nidir Shih and a mere boy, was alone spared, in 
case the nobles clamoured for a member of the royal house, and with 
this grim tragedy the description of Kalat-i-Nadiri may fitly bo brought 
to a close, just as grim tragedy ushered it on to tho stage of history. 

T now return to our journey. We quitted camp at dawn on the 
following morning, and were soon riding between two precipitous cliffs, 


INTERIOR OF KALAT--NADIRI, BHOWING GIDE OF NATUMAL WALL. 


which frowned down upon the sunless shingle of the river bed. Tho 
Hebrew writer's “ Who will lead me into the strong city? and who 
will bring me into Edom?” came into my mind as we entered tho fort, 
and I recollected that Edom, like Kalit-i-Nidiri, was a natural fastnoss 
of extraordinary strength. The actual darband had been recently injured 
by & flood, and is by no moans strong, but at every turn towers or forts 
supplemented the hand of nature, the whole constituting an impreg- 
nable position if held by a resolute force, The darband is named after 
Argawan Shih, who was referred to above. It is of more than usual 
interest to recall that it was this monarch who despatched an ombassy 
to China, to the court of Kublei Kain, and was thus instrumental 
in procuring the return of Marco Polo to Europe, as he alone was 
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are plain, thus presenting an unfinished appearance. Beneath are ex- 
tensive vaults, This was the famous treasary of Nadir Shih, and the 
cellars, rather more than a contury and a half ago, contained more bullion 
and wealth than any conquoror has perhaps amassed sinco Aloxandor 
the Groat rifled the hoards of the Achaemonians, Tho wholo is interest- 
ing rather than striking ; indeed, the design is mean and betrays no 
grandiose inspiration, such as would be befitting to a thesaurus which 
included the Darii-i-Nur, or tho still more famous Peacock Throne. 
After concluding our inspoction, we rode to the northern wall, which, 
unlike the southern, is hidden from the valley by an interior range. 
Two hours of steep ascent to an altitude of £500 feet brought us to 


TUE TREASURE 10USe OY SXDIR SHAE, 


the hamlet of Khist, to the west of which, covering several acres, was 
the palace in which the family of Nadir Shih was surprisod, in the 
manner already related. The buildings were of coursed stone, aud the 
ruins of a Porsian bath were visible; but here again everything pro- 
sented the same aspect of incompleteness, and the most interesting 
remains consisted of elaborate masses of masonry which filled the steep 
valleys, and were designed to storo the water-supply. Indeed, to-day, 
the villagors depend upon these reservoirs, and their crops aro fed by 
the rainfall, there being no springs or irrigation works on these hills. 
A second ascent brought us, at an elevation of 5000 feet, to the highest 
peak of the northern wall, As may be supposed, the view was superb; 
and, from our point of vantage, we looked down on the great plain of 
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they came in to roost. Khikistar is now tho frontior customs post, and 
there is a great deal of traffic along the route we were to follow back to 
Meshed, which has, so far as I know, never been followed by any Eng- 
lish traveller, ‘The scenery ix oxtremely romantic, being bold though, 
for once, not forbidding, as the ranges aro covered with fine jnnipers, 
and in a country like Porsia such a sight is refreshing beyond words. 
‘The ascent to the Dalucha pass was extremely steop, but thenco- 
forward we skirted the superb Hazér Masjid range, until we crossed the 
second of these same mighty spurs, which we had already traversed on 
the way to Kalit-i-Nidiri; hore tho junipers coased and the hillsides 
became naked. ‘Tho stago was nearly 30 miles long, and as we had shot 
for part of the way, wo wore glad to reach Mérishk, a most picturesque 
village situated at the junction of the two valleys; it is the head- 
quarters of the Chulai tribe. The following day the acenery was still 
fino, but nothing to what we had léft behind, and a short stage brought 
us back again to Kardeh. Instead of returning to Meshed direct from 
Kardeh, we rode to inspect the ruins of Tus, which is one of the 
most historical citios of Khorasin, but is porhaps chiefly famous in 
Europe as having been the home of Firdausi, ‘Tus is situated in the 
same fortile valley as Meshed, of which it is the mother city ; but apart 
from the ruined walls and « dome, which is erroneously considered to 
be the tomb of the great opic poot of Persia, there is little to mark a 
city which was the theme of the medimval travellers, But tho bridge 
is of great surpassing interest, as the legend runs that Mahmud of 
Ghazni regretted his treatment of Firdausi, and sent him camel-loads 
of gold as a reward for his great poom, The caravan was, however, 
met by, the bier which bore the poot to his grave. Disdaining to 
aceept the monarch’s bounty, the money was used by the poet's daughter 
to build this bridgo, and to bring down a stream of water from tho bills. 
To resume, afow hours were quite sufficient for the examination of Tus, 
and 13 miles more brought us back to Meshed after a ten days’ tour, 
which was one of the most interesting I have over mado. 


VI. 


‘Th the lato autumn of 1905 we started on a tour which was intended 
to include the chief centres of Hastern Khorasin, a country with 
which is conneoted the names of Valentine Baker, MacGregor, Stewart, 
and Yate. We left Meshed by the Herat road, and traversed the almost 
level valley of the Kashaf Rud in a south-south-easterly direction to 
JimabAd, a thriving village of two hundred houses. Thence we rose 
gradually to the village of Sangbast, where we found a tent pitched 
for breakfast. The interest of Sangbast centros in a ruined dome and 
@ lofty column, both built of burnt brick. Roun: top of the latter, 
which is in an almost perfect state of presorvation, is a Kufic inserip- 
| tion, which was photographod, Liéz, the vizier of Mahmud of Ghazni, 
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Wo were much puzzled as to what was happening, when a crowd of 
villagers came into sight, escorting a bride to her new home. A mulla 
Jed the procession and read prayors, the crowd joining heartily in the 
responses, and volleys were fired at the pauses. The little bride, dressed 
in soarlot, was seated on a pony in front of an aged and wrinkled 
dame, who was apparently her mother, and the entire population of 
mon, women, and children marched along in great excitement and 
formed the escort, Altogether it was quite an old-world scene, and 
earried one back to times which aro far removed from the bustle of 
to-day, 

Leaying this charming hamlet, wo rode to the Kalla-i-Mindr, or 
“Pillar of Skulls" pass, which we crossed at an altitude of 7100 fect, 
Upon inquiring the origin of this sinister name, we were informed that 
about a century ago « Turkoman built a tower, the rnins of which wo 
saw, and levied blackmail on all passers-by. Any ono who objected 
to be floeced was promptly decapitated, and his skull was built into a 
coluamn—to encourage future travellers, The pass was not difficult, 
but the stage to Kala Aga Hasan, situated across the next valley, was 
a very long one, and it was dark before the camp came in, From Kala 
Aga Hasan, which was in the district of Turbat-i-Heideri, we changed 
direction to south-cast down the direct route to Herat, and, at the stage 
of Himatébid, ontored the district of Békharz, It was near this vil 
that the late Sir Charles MacGregor * had a brash with Turkoman in 
1875. The following day we marched down a stream, where wo secured 
a bag of teal and duck, and, camping at the picturesque hamlet of 
Kabchi, entered Shahr-i-No, the chief village of the district, on the 
following morning. Biikharz of to-day is divided into threo divisions 
of “ Upper,” “ Middle,” and “ Lower” Bakharz, which word, it may be 
mentioned, is a contraction of Bid Harza, or “ Where the wind blows.” 
Down this belt sweeps the famons north-north-west wind t of Herdt, 
which in Soistin is known as the Bdd-i-Sad-va-Bist-Ruz, or “ Wind of 
120 days,” to which Sir Henry McMahon has paid homage in his recent 
paper on the delta of the Helmand, it being indeed impossible to ignore 
it. Asa proof of how the wind influences names, we may also cite the 
neighbouring district to the cast of Békharz, which is tormed Badghis, 
and is derived from Bid Khlz, or “ Wind-stirring.” Another point of 
interest is that this unremitting galo has been used from very early 
times for grinding grain. Indeed, it is quite possible that, in the mill, 
we have the prototype of all windmills. At any rate, in Masudi ¢ there 
ig a story which proves that windmills were known to the Persians at 
the time of the Arab conquest, which is anterior by many centuries to 
their use in Europe. 

* Vide his ‘ Journey through Khorasén,’ yol. 1, p. 254. 


+t To be exact, it blows from 30° west of north. 
+ Vide bis‘ Pralries d'Or,’ ed. Barbier de Meynard, vol. 4, p. 227, 
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small village in the Khaf district, which wo had entored after crossing 
the pass, Only a fow milos were now loft to accomplish, and, riding 
across a level plain, we soon caught sight of the pines for which the 
little town of Khaf is famous. Ontside the ruinous walls we were mot 
by the usual reception, and found our camp pitched in the open, clone 
to the ruined fort, 

Tho district of Khwaf, as it is spelt, has been of note for many 
centuries, and was famous for its grapes and pomegranates, which 
latter frnit cannot stand the cold of the Meshed winter. Its 
elevation is so much Jower than that of Bakharz that it is deomed 
to be Garmyir, or “Hot Country.” In medieval times, Salumak, 
now Salimi, was the capital of tho district, Today Ru-i-Khaf, or 
“tho Face of Kbaf,” situated some 3 miles to the north-west of the 
ancient Khargird, is the chief centre. It is generally termed Rai. 
‘The town bas suffered in importance from the cessation of raids, and is 
now half deserted, with but two thousand Sunni inhabitants, all of 
whom wear a dress which consists of a long cont of quilted light blue 
calico, resembling the Turkoman garb; but, instead of the sheopskin 
bonnet, they twist a white puggari round their heads. Curiously 
enough, too, there has been a tiny colony of Hindus at Kbéf for some 
generations, Although hailing from Shikérpur in Sind, like the 
Kermén and Bandar Abbis colonies, they have no connection with these 
latter. They are well treated nowadays by the Persian authorities, but 
did not appear to be prosperous. Hindus are, however, accustomed to 
conceal their affluence. The redeeming feature of Khaf is its fine 
pines, which are said to have been brought from the Himalayas, It 
gave one a touch of home to hear thom soughing in the wind, and 
efforts aro now being mado to grow theso splendid treos in the Meshed 
consulate. In the range which lies to the south-west of Khaf, which 
is known as Khoja Yar, games are held at the No Raz, the vernal 
equinox, just as in Seistin.* It is almost certain that this is a survival 
from pre-Mohammedan days, and, as such, is partioularly interesting, 

The following morning we visited the once famous madrema of 
Khargird.¢ It is « double-storeyed square, with outside measure- 
ments of 160 feot by 160 feot. The main gateway is a noble piece 
.of work, inlaid with coloured bricks, and decorated with a blue mosaic 
inscription. Of this, the right half, consisting of verses from tho 
‘Koran, was defaced and illegible; but the left half was copied, 
ani is to the effect that Shéh Rukh, aided by Ahmad of Kbéf, con- 
structed the madressa in an. 848 (a.0, 1444), The interior is built in 
the ugual style round » court with four open arches. The coloured 
bricks aro still intact, but the mosaics, which are exquisite, are almost 
all defaced. Their colours are sapphiro-blue, with yellow, green, and 


* Fide, ‘Tem Thousund Miles in Persia,’ pp, 879-280, 
+ Khargird is mid to bo w corruption of Khusru Kard, or“ Khusru’s Building” 
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by Sh4h Rukh. Closo by, are the ruins of a oaravanserai and dam. 
At Karét we were within a few miles of the Afghan frontior, and 
to reach Kirez we changed our direotion from east to north-cast, and 
skirted the western portion of the Hashtadin plain. After crossing 
a low range of worn-down hills, we reached the little town of Teiobiéd, 
which is by far the largest oentre of the district of Bakharz, and can 
boast of 3500 inhabitants, A few miles beyond was Kirez, which is 
on the main Moshed-Herét road, and the frontier village of Persia, 





om Fad? of Tonkit-renern-siM. 


Kairez, to judge from the ruins surrounding it, was of importance in 
the daya of yore; and, at any rate, it possesses considerable interost 
for us, inasmuch it was the birthplace of Hakim Burkai, in whose 
honour Moore wrote “The Veiled Prophet of Khorasin.” I always 
think that it is intorosting to gain touch with these somewhat legendary 
figures, and to know that in tho sccond (cighth) contury the “ Veiled 
Prophet," as the Arabic is rightly translated, gave much trouble to 
the Caliph Mahdi, but, being eventually defeated, poisoned all his 
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boundary of the Indian Empire was for the first time fally realized 
hy us. We camped opposite Zulfikir pass, to enjoy its stern beauty 
to the utmost; and a short march on the following day brought us to 
Zorabid, which is a frontier station, and is garrisoned by a small number 
of Persian troops. Unfortunately it is unhealthy, about one-half of the 
population having been prostrate with fever a few days before our 
arrival. Zorabid is inhabited by fifty families of the Organji tribe, 
who migrated from Khiva a genoration ago. 

From Zorabid two short stages brought us to the Kashaf Rud, the 
water of which was extremely salt, so much so that our horses declined 
to drink it, At Bigh-i-Baghu, however, we at last secured some 

ts, the Phavianua principalis, specimens of which I have given 
to the Natural History Museum, Here we were within three stages 
of Meshied, and a few days later returned to our headquarters, after 
accomplishing yet another tour of great intorest, during which I had 
added considerably to my knowledge of Bastern Khorasin, 

In April, 1906, I was granted leave, and, as every hour was precious, 
T travelled to Kakha in two days, and managed to reach London on the 
tenth day, after bidding a temporary farewell to the capital of Khorasén. 


Before the paper the Parsives: I am dispensed to-night from introducing to 
you the reader of the paper, Major Sykes, because you all know him, It is now 
some years since he produced his work on Persia, which was the result of eight years 
of study there, His name will always be connected with the country of Persla, and 
I should like, before asking him to read bis paper, to indicate the opinion in 
which he is held by one of tho highest authorities in this country on subjects 
connected with countries in close relation to our great dependency—I mean Lord 
Curzon of Kedleston, our distinguished Vice-President. Some three weeks ago, 

ata meeting where Major Sykes was delivering a paper on the Parsees 
of Persia, Lord Curzon said of Major Sykes, among other complimentary remarks, 
that there was no living Englishman with a greater knowlodge of Persia. Such 
testimony makes it unnecessary for me to say anything further. I will now call 
upon Major Sykes to read his paper. 

After the paper, the Pursipexr: I will now call on a member of a profession 
which is not forbidden to speak to the public. I seo here one of its moat dis- 
‘tinguished tatives, Mr, Chirol, to whom the general public owe a great 
part of thelr knowledge of Persian affairs and of the relations of Porsia to this 
country. : 

‘Mr. Cutmon commented briefly on tho terrible state of decay into which Persia 
‘bad fallen. Every traveller was struck by it, and Major Sykes’s paper had 
afforded fresh evidence of it. Tho rivalry of Groat Britain and Russia had the 
effect of preventing the Persians from taking the remody into their own hands, as 
‘Nadir Shab and other atrong men had dono in olden days, who, from time to time, 
‘by dint of personal power and measures which we should call revolutionary, pulled 
the State out of its rut and created a new order of things which continued until 
‘another period of decay came, when the process was repeated. “Now,” Persian 
once remarked to him at Shiraz, ‘even that resource is taken from us, becanse 
the whole effect of the rivalry of the two great powers in Porsia is to bolster up 
‘a régime which we Persians, who have some knowledge of the conditions in other 

2n2 
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prospec! 
Tooking at it from a traveller’s point of yiew, one would say that the route 
generally between Askabid and Quetta, through Seistan, is about as unpleasant 
@ route as you could well choose. 

Now about the goography of the Afghan frontier. From Askabéd to Morv, 
sae oes Seey Co Tena, Shara ls open comatey, wah ls ote Te et eee 
From Khusbk, as you ascend to the mountains, you pass into a cool 
and a pleasant climate. Crossing those mountains by the Babs, or apy other easy 
pass, you run down the smooth slopes leading to the Herat valley, Once in tho 
vyalley you are in a sort of onsie, which is not exactly in the middle of a 
is ofton represented, but it is distinctly the most fertile and the best 

in that part of Afghanistan. From Herat again you might 
mect considerable difficulties in the matter of bill ranges, intervoning 
iteelf and Kandahar to tho south ; but as a matter of fact there is an open 
no important obstacle, You would pass by several places which are 
erable importance, First there is Sabzawdr, which is a very flourishing 
‘has always been a green place, as its name denotes, but since the demar~ 
the Afghan boundary, Sabzawdr has risen to considerable importance. 
‘asa centro of trade it now almost rivals Herat itself. Southwards you 
various places, among others the little hill town of Adraskand, prettily 
|, where thero is a considerable manufacture of carpets, ‘Ihe carpets turned 


ae 


city. It 
cation of 


H 


very useful. South-west of Adraskand you again tap an agricultural country, of 
which the capital is Farah ; perhaps not an ideal place for residence, for it partakes 
a little too much of the characteristics of Selstan, You will see that it is about on 
‘the samo level. Turning eastwards, you run throngh an open country leading to 
that great plain of Bakwa, which we are told by Colonel Yate is (according to 
tradition) the plain on which tho final destinies of India are to be fought out 
between Russis and England. And so to Kandahar, from which point I noed 
follow the Afghan route no further. From Kandahar to Quetta—we all know 
tomething of that route, Now, the whole of that Afghan line of approach to India 
is comparatively easy, so far as gradients and alignment are concerned, and it has 
certainly the advantage of a magnificent climate. I am only dealing strictly with 
the goographical aspects of two routes—the Russian and the Afghan; but I may 
say plainly that Soeneen the Afghan route and that running through Selatan, 
the highland or Afghan route is infinitely preferable from every point of viow. 
Tt would be interesting to follow this subject further, but I feel I am treading 
on comparatively thin ice, and I must confine myself to geography. In my own 
tind I am firmly convinced 
of railways which exist in Russia, and those which have been built up by our own 
energy in India, will be connected by steel links formed by the lines of an 
international railway. 

Colonel C. E. Yaru: 1 [ will ‘hot enter to-night upon any Sone on the 
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‘The tradition is that so severe is to be the fight that at the conclusion of the battle 
12,000 riderless horses will be found wandering over the plain, and as part of 
General Skobeloff’s schome for tho invasion of India was “to organize hordes 
of Asiatic horsemen, who, to a cry of blood and plunder, were to be launched against 
Tndia," I think we may congratulate ourselves, from the numbers of horses 
referred to in the prophecy, that it is these Asiatic horsemen who are to get the 
‘worst of It, and our minds may therefore be at rest on that account. It would be 
per though, to know the exact words in which the eaint 


alban Sykes over succeeds in finding a copy, I trust he will not fail 
‘the world know the exact rendering of this passage. 

Major Sykes has told us something of the new Central Persian telegraph line 
that promises in future to form our main line of communication between India 
and England. This line, taking off from the main Teheran-Bushire line at Kashan, 
‘has beoo laid on the Persian side through Yezd, Kerman, and Bam to Kohi-Malik 
‘Siab, that curious rocky hill on the Seistan border that forma the triboyt of India, 


side of the frontier, we can only trust that Persia will goo that it fs 
Rares Ratan 16:00 something also. I hope, therefore, that arrangements will 
now be made with the Persian Government for the linking up of the Persian lino 
from Moshed to Seistan with the other throe lines at Koh-i-Malik Siah. The 
distance from Nasratabad in Seistan to Koh-i-Malik Siah is only 80 miles, and this 
‘small extension would give an alternative line of communication in case of any 
accident on the other lines. 
‘I bave never visited Kerman, and I have not seen the Mission hospital there, 


Society’s medical missionaries. I know Dr. Summerhayes, whom Major Sykes 
‘thas mentioned, well ; he and his colleague Dr. Holland had charge of the Chureh 
‘Missionary Society's hospital at Quetta during the four years I was Chief Com- 
missioner of Baluchistan, and I bad thus full opportunity of studying their work, 
‘Dr. Summerhayee’s life is indeed the hard-working, self-sacrificing life that Major 
‘Sykes has depicted, and his devoted and unselfish work will, I hope, receive the 
acknowledgment that {a ita due. 

Th conclusion, there is just one more point that I would touch upon, and that 
fis the question of tho roads betwoen Bandar Abbas and Kerman. I had hoped to 
‘hear something about them to-night, but Major Sykes has only mentioned one of 
those roads—that by Gulaskhird, which I gather ia some 300 miles in longth—and 
nothing has been said ns to their practicability for a railway or otherwise, Major 
‘Sykes, however, haa told us that Bandar Abbas is situated close to natural gates 
Teading into Persia, and that Bandar Abbas will, in his opinion, ultimately become 
the chief port of Southern Persia. Tho subject is a specially interesting one at 
the present time when we have had various articles and discussions on projected 


Rossian railways in Porsia, and especially on the proposed Russian railway 
‘from Teheran to Bandar Abbas. I would beg to ask Major Sykes, therefore, 
the proceedings close to-night, to tell us something of the different routes 
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‘Loch Lochy by tho short river Arkaig, while the other | 
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“being marked by the pretty falls of Mucomir. 
. The Loohy basin, only a small portion of which has been 
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FIG, L—IXDEX MAP OF THE LOCHY DISTRICT. 


‘Inverness to the shores of Loch Linnhe. In the arca west of this 
‘dislocation the rocks, so far as known, consist of quartz-biotite granu- 
lites and muscovite-biotite schists, which ure believed to represent 
altered sediments. These are traversed by acid and basic intrusions 
and numerous veins of granite and pogmatite. 

_ East of the Great Glen several of the metamorphic groups of the 
Eastern Highlands are represented, including the Perthshire quartzite, 
Diack schist, limestone, Ardrishaig pbyllites, and tho associated quartzite, 

in a north-cast and south-west direction, 


the most important i is the: lage intrusion of granite forming the lower 
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part of Ben Novis. It is capped by andesitic lavas, breccias, and tuffs, 
presumably of Lower Old Red Sandstone age. 


Loch Lochy (see Plate 1.).—Loch Lochy is the southernmost of the 
chain of lochs occupying the Great Glen, which were utilized in forming 
the Caledonian Canal. Its southern ond is about 8 miles north of Fort 
William. It is a straight loch, ranning nearly north-east to south-west, 
In form Loch Lochy is a narrow triangle, with the apex at the north 
end, gradually widening southward to near Bunarkaig, whore the 
greatest breadth is found, after which it rapidly narrows for the 1m 
maining 2 miles to the outflow at Gairlochy, A good road runs along 





¥10. 2.—L0OH LOCHY, FROM THE SOUTHERN IND, 
(Photograph by ar. James Chumtey.) 


the eastern shore, a rough cart-road on the western side, and several 
stations of the Invergarry and Fort Augustus railway now give easy 
access to the loch on the cast side. ‘The surroundings are wild, gloamy, 
and solitary (see Fig. 2). No village is found on its shores, an note 
sional house being paesod on the cast side, while the west side 
uninhabited save for one or two distant cots. 

The hills on the west rise with a uniform very steep slope to = 
height of more than 3000 feet (Sron a Choire Ghairbh), broken only 
by the deep gashes torn by the torrents in the glacial débrix, which bere 
extends far up the mountains. On the east the slope is about the same, 
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but the hills lees high, the ridge (almost wholly covered with débris) 
which separates Loch Lochy from Glen Gloy reaching to 2000 feet. 

The only important streams feeding the loch are the river Arkaig, 
bearing the superfluent waters from Loch Arkaig, entering near the 
lower ond, and a large burn coming down Glen Gloy, the rest of 
the feoders being mere mountain torrents, A very small portion of the 
overtiow of Loch Oich enters Loch Lochy by the Caledonian Canal. 

‘The length of tho loch is » little under 10 miles, the greatest breadth 
14 miles, opposite the mouth of the Arkaig, and the average breadth three- 
fifths of a mile. The greatest depth is 531 fect, and the mean depth 
229 feet. The loch has a superficial area of nearly 6 square miles, and 
drains directly an area of about 58 square miles, but as it receives tho 
outflow from Loch Arkaig the total drainage area is nearly 124 square 
miles. The overflow of Loch Lochy is carried by the river Lochy into 
Loch Linnhe. 

‘The survey of the loch ocoupied from April 28 to May 1, 1903; the 
height of the surface above sea-level on commencing the survey was 
found to be 9424 feet, as compared with 93°2 fect observed by the 
officers of tho Ordnance Survey on July 1, 1870, Loch Lochy contains 
97,726 millions of cubic fect of water, or nearly 50 per cent. moro than 
peared the second largest loch in the basin. 


d of a mile, and having a maximum depth of 66 feet, is 


the main loch by a narrow channel in which the greatest 


loch is a simple basin, with the U-shaped section charao- 

formed lakes. All the contours are continuous, those 

enclosing areas little less than the total length of the 

enclosed by the 200-foot contour measures 64 miles in 

800-foet contour 4} miles, and by the 400-fect contour a 

Smiles in length. The 500-feet contour encloses a very 

small area, ono-third of a mile long by one-eighth of a mile broad, just 

about the middle of the loch, and includes the deepest sounding in 531 

foet. ‘From opposite the mouth of the river Arkaig to the outflow, the 
loch shallows rapidly and the contours are irregular, 

‘The following table gives the approximate areas between the 

consecutive contour-lines drawn in at intervals of 100-fect, with the 

percentages to the total area of the loch :-— 
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aroa of 6} aquare miles, and the loch drains an area of 66 square milos, 
he volume of wator is ostimated at 26,573 millions of oubio feet, 
No large loch drains into Looh Arkaig, but several very small lochs 
) 80, the largest being Loch a’ Bhlair, a mile to the north. The chief 
reams enter at the west end, where a short river brings the drainage 
Glens Pean and Dessary, and on the south side, where the stream from 
n Camgharaidh enters near the upper end, and that from Glen Mallio 


FIO, 8.—IACH ARKAIG, FROM THE Bast END. 
(Photograph by Mr. fames Chumbey.) 


wt the lower end. Only mountain torrenta enter on the north. The 
r Arkaig, a mile long, conveys the overflow of Loch Arkaig into 


| When surveyed, in the middle of Tune, 1902, the height above sea- 
fel was found to be 139 fect; tho officers of the Ordnance Survey 
jund the elevation to be 1398 fect above the sea on July 10, 1869. 
‘The basin of Loch Arknig is noarly simple, the slight irregularities 
abtless correlated with the curving outline, The contours at 50 feet 
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Loch Pattack (see Plate VII.).—Loch Pattack (or Pattaig) lies at a 
considerable elevation among the mountains which separate Loch 
‘Ericht from Loch Laggan. It is only about 2 miles distant from Loch 
Ericht, though it belongs to a different drainage system, draining by 
the river Pattack, some 9 miles long, into the upper end of Loch Laggan. 
Tt is a loch of somewhat irregular form, about a mile long by half a mile 
broad, ite long axis running nearly north-east and south-west, The 
maximum depth is 58 feet, and the mean depth 14 foot. Tho volume of 
‘water is estimated at 106 million cubio feet. The superficial area is 
about 173 acres, or fully a quarter of a square mile, and it drains an 
area of 18 square miles, It receives the greater part of the drainage of 
tho east side of the mountain mass, of which Ben Alder (8757 fect) is 
the highest peak. In this drainage area are three smaller lochs, which 
were not surveyed. When surveyed in May, 1904, the height above 
sea-level was estimated (from spot-levels) at 1419 foot. 

The basin is quite simple, the contonra roughly following the 
irregular outline of the shoro, and the deepest part almost in the centre 
of the loch. The slopes are gentle, except opposite the mouths of the 
two rivers, both of which have laid down alluvial promontories, with 
small islands, from which the incline to the deepest water is rapid. The 
loch is on the whole shallow, for 78 per cent. of the lake-floor is covered 
by less than 20 feet of water, and 60 per cent. by less than 10 feet of 
water, 

Temperature Observations.—A series of temperatures, taken in the 
deepest part of the loch, gave 426 Fuhr. at the surface, 41%4 at 25 feot, 
and 40°8 at 50 feet. 


Lechan na h-Earba (see Plate III.),—The two lochs which bear 
this name may have formod at no very distant date a single loch, as 
suggested by the common name and by the appearance of the ground. 
Be that as it may, they are now two distinct lochs, differing by nearly 
10 feet in level. In April, 1873, the Ordnance Survoy officers found the 
elevation of the west loch to be 1151-7 foct, and that of tho east loch 
1142'S fect, above sea-level, They lio in o valloy, which runs nearly 
parallel to that oceupied by Loch Laggan, to the south side of that loch, 
and distant from it about a mile. Hills of over 3000 feet rise close on 
the east; on the west they are separated from Loch Laggan by a ridge 
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of between 2000 and 2500 feet in height. The shores are for the most 
part wooded. 

The West Loch.—This is the larger, broader, and deeper of the two. 
It lies at an elevation of about 1150 feet, some 330 feet higher than 
Loch Laggan. It is fully 1} miles in length, rather less than one-third 
of a milo in greatest breadth, and a quarter of a mile in mean breadth. 
The greatest depth is 81 feet, the mean depth over 354 feet. It hasa 
superficial area of about 263 acres, or less than half a square mile, and 
drains an area of fully 5 square miles. The volume of water amounts to 
408 millions of cubic feet. The loch is fed chiefly by two small streams, 
coming down from Beinn a’ Chlachair, which unite just before entering 
the loch. A stream, half a mile long, winds through a boggy flat, con- 
veying the overflow to the east loch. The long narrow loch is nearly 
straight. From the centre it narrows to the outflow, but southwestward 
to the upper end the width is nearly uniform, the end rectangular, 
straight, and a quarter of a mile across, 

The basin is quite simple, none of the contour lines being broken. The 
contours do not closely follow the shore-line; they narrow more decidedly 
than the outline from the centre to each end, the slopes being much 
steeper towards the centre of the loch, where the sections are U-shaped. 
The deepest part is rather to the east of the centre, and it is curious to 
note in close proximity an elevation with only 30 feet on it, surrounded 
on all sides by water exceeding 50 feet in depth. 

The approximate areas between the contour-lines, and the percentages 
to the total area of the loch, are as follows :— 





Feet. Acres, Per cent. 
0 to 25 102 38-7 
25, 50 85 82-2 
50,75. 67 256 
Over 75 se oss aee 9 ow. 8S 
263 1000 


Temperature Observations.—A series of temperatures at the deepest 
part of the loch showed a range 4°8 Fahr. from top to bottom. The 
greater part of this was in the upper 10 feet, the difference between 10 
and 60 feet being only 1°, as shown in the following table :— 





Surface 49°9 Fahr. 
10 feet 41, 
20 4 Sik wate onky toe, ihe as ADORE gp 
ion as ie ise ate ae MMA, 


Near shore the surface temperature was as high as 534, the air 
temperature being 62:°2 

The East Loch.—This is about half a mile distant from the west 
loch, and nearly 10 feet lower, about 1140 feet above the sea. It is 1} 
miles long, a quarter of a mile in greatest breadth, and averages just 
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under one-fifth of a mile in breadth, The maximum depth is 69 fect, 
and the mean dopth 31 feet. It has an area of about 146 acres, or nearly 
a quarter of a square mile, and drains an area extending to about 9 
square miles, including that draining into the west loch. The volume 
of water is 191 millions of cubic fest, or less than half the volume of the 
west loch. ‘The chief feeder is the stream from the west loch. ‘Thero 
enters also at the upper end a branch of the AlJt na Magha, the stream 
which has laid down tho delta now separating the two lochs, About the 
middle of the cast shore enters the small stream coming from Loch an 
Tubhair, ‘Lhe waters of Lochan na h-Earba are discharged by the Allt 
Lownmag, about a mile long, into Loch Laggan. 

‘The cast loch has the same general form as the west loch, long and 
narrow, broader at the upper end and tapering to the outflow. Tho 
deep water is all towards the upper end, the lower half of the loch 

ing very shallow. ‘The area enclosed by the 60-fest contour is about 
half the total length of the loch, and in this part the sections are 
sothewhat [-shaped. A slight shoaling is observable opposite the 
entrance of the stream near the middlo of the eastern shore, where, in 
the centro, the deepest sounding was 62 feet, with depths of 60 fect and 
over both to the north-oast and south-west. 

Temperature Observations.—Serial temperatures in the deepest part 
indicated practically the same range (5°) as in the west loch, and the 
distribution of temperature was exactly similar, but all parts of the 
Joch were about 1° higher :— 


‘10 fect ... “ 
QD eee ae 


‘The air temperature was 55°2. 


Loch Laggan (see Plate I1L).—Loch Laggan is situated in the 
southern portion of Inverness-shire, between the Highland and West 
Highland railways, being about cqually distant from the nearest points 
of each. Dalwhinnie, on the Highland railway, is about 64 miles from 
the upper end of the loch; Tulloch, on the West Highland railway, is 
about 6 miles from the lower end. ‘The coach road from Kingussie to 
‘Tulloch passes along the northern shore. ‘Nhe loch runs nearly north- 
east and south-west, and occupies a valley lying between the very high 
mountains of Badenoch on the south-east and an equally high and more 
oxtensive mountain mass of the district of Lochaber on the west. Tho 
loch is of the usual elongate narrow form of Scottish lochs, narrowest 
in the central parts, and somewhat expanded towards each end, where 
deeper water occurs. Tho outline is very irregular, and the bottom, as 
shown by the contours, correspondingly irregular. A number of larger 
and smaller islands are found in the narrower parts of the loch. The 

No. VI.—Dzcemner, 1906.] 2s 
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the overflow from Loch Pattack and Lochan na h-Harba, its total drainage 
area is nearly 62 square miles. The principal stream entering the loch 
is the river Pattack, which drains Loch Pattack and a number of smallor 
lochs. ‘he Allt Lowrag brings the overflow of Lochan ua h-Earba. 
Near Aberardor, in the middle of the north shoro, two large burns enter, 
and there are many smaller streams on this side. The river Spoan 
issues from the loch, and flows into the Lochy close to Loch Lochy. 
Contours are drawn for every 25 feet of depth. The bottom is so 
that only the 25-feet and the 50-feet contours are continuous, 
and follow approximately the outline of the shore, All the otbers are 
much broken up. The 75-fect contour is broken into four distinct 
portions; the largest of these approaches the west end of the loch, and 
is 2} miles in length. T'wo losser arcas, each about two-thirds of a mile 
in length, occur close together in the narrow middle part of the loch. 
‘Tho 75-feot area towards the upper ond of the loch is nearly 1) miles in 
length. ‘The shallowings between these various basins are all opposite 
the mouths of streams, but in one instance the stream is too small to 
account for the shallowing, and other larger streams appear to have had 
no effect on the contours. The largest 75-feet basin includes two areas 
of over 100 fect, a very limited one in the narrow part of the loch, with 
® maximum depth of 105 fest, and another, 14 miles in length, near the 
west ond. ‘This 100-fect arca is at the broadest and deepest part of the 
lake, and includes an area, two-thirds of a mile in length, of over 150 
feet, in which two soundings of 174 feet and 170 feet respectively were 
taken, with a shallowing of 155 feet between them. The two small 
‘T5-feot areas near the middle of tho lake include depths of 112 and 114 
feet respectively, ‘The casternmost 75-fevt arca includes two very small 
basins of over 126 feot, with maxima of 133 and 141 feet. Many lesser 
irregularities occur. For about half a mile from the inflow of the 
river Pattack the loch is very shallow, and the bottom and shores 
pproximate areas between the contour-lines at intervals of 
50 feet, with the percentages to the total area of the loch, are given 
in the following tablo:— 
ont, Per cent, 
Ot 50 403 
50 ,, 100 6 361 
100 ,, 150 r 208 
OWE eet os 6 


1000 


Pemperature Obscroations.—Tho following series of temperatures, 
taken towards the east o ie 
indicates a range of only ‘abr., the greater part of the variation 
ocourring in the upper 10 feet of water :— 
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It will bo observed that tho area of the lake-floor cavered by water 
between 25 and 50 feot in depth is larger than the shore-zone’covered 
by less than 25 foot of water, 


FIG. 5.—LOCH O88IAN. 
(Photograph by Sir John Aturray.’) 


Temperature Observations —The following temporatures taken at 
1 p.m. on May 16, 1902, shows a range of less than 1° Fahr. :— 


EY ie Sa a OPTI ag Sy 
10 foot. See, Ms wr ky Ue 
o . a ~ oe we dew on MT 5g 
ae ee ee ae ey 
100 Rm Poe wT 


Loch Ghuilbinn (see Plate V.)—Loch Ghuilbinn (or Gulbin) is a small 
and relatively broad loch, lying in the midst of the high mountainous 
region between Lochs Erich®, Treig, and Laggan. The long axis runs 
nearly north and south. The surrounding hills rise on all sides into 
peaks of well over 3000 fect. The loch is fully three-quarters of a mile 
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and the depth leas (from 200 to a little over 300 feet), there is a greater 
extent of nearly flat bottom, and the U-section is more clearly marked. 
The approximate areas between the consecutive contours at intervals of 
100 feet, and the percentages to the total area of the loch, are given 
in the following table :— 

Feet. Acres, Per cont, 





0 to 100 415... TO 
100 ,, 200 2 19 
200 ,, 800 40. 286 
300 ,, 400 256... | 166 

Over 400 1350. BT 

1540 100-0 


The striking characteristic brought out by this table is the large 
area of the lake-floor covered by water between 200 and 300 feet in 
depth—an area greater than in either of the two shallower zones. 

Temperature Observations.—At the early season when Loch Treig was 
surveyed, the surface was very little warmer than the bottom, the 
whole difference between the surface and 300 feet, on May 29 when the 
last series was taken, being only 1°7 Fahr. Four days carlier, May 24, 
the difference was only 0°7. In the interval the surface had risen 
in temperature 1°-6, while at 300 fect the rise was only 0°-6. The three 
serials are contrasted in the table appended :— 
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An Dubh Tochan (see Plate VII.).—A very small loch situated about 
halfway between Loch Treig and the river Spean and a little to the 
west of the river Treig. It lies at an elevation of 785 to 790 feet 
above the sea, at the west side of an extensive deposit of gravel and 
sand, hills of moderate height rising on the west shore (see Fig. 7). 
It is of somewhat oblong form, diversified by many little bays, 
and is shallow and weedy towards the south end. It is nearly a 
quarter of a mile long, and covers an area of about 84 acres. The 
greatest depth is 40 feet, and the mean depth 15} feet. The volume 
of water amounts to 6 millions of cubic feet. It has a drainage area of 
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about ono-sixth of a square milo, receiving only local superficial water. 
It drains by a small stream northward into tho river Spean. 

The basin of the loch is quite simple, the deepest part being much 
nearer the north end, and the longitudinal slope is accordingly quicker 
at the north ond and very gradual towards the south. The temperature 


¥1G. T.—AN DUBH LOcHAN. 
(Photograph by Cetenel Mainwaring.) 


of the water on October 18, 1904, was 46°-0 Fahr. at the surface, the samo 
ata depth of 20 foct, and only a trifling fraction less at the bottom, 45°8, 


Lockan Finn di-Bhri (see Plate VIIL)—A very picturesque loch, 
almost halfway between Fort William and Ballachulish. It is about 
5 miles south of Fort William, and is reached by a very rough road, 
one of General Wade’s military roads, It is a narrow loch, with its 
xia running north-east and south-west. ‘The surrounding hills are of 
moderate height (1500 to 2000 feet) and grassy, except on the east, 
‘where Mullach nan Coircan rises steeply to 3000 feet. Patches of fir 
wood towards the lower ond of tho loch enhance the beauty of the 
soene, 

The loch is nearly a mile long and relatively very narrow, tho 
greatest breadth being only about one-sixth of a mile, and tho mean 
breadth one-cighth of a mile. The maximum depth is 25 fect, and the 
mean depth 8} fect. The surface has an area of about 66 acres, The 
volume of water ig 23 millions of cubic feet. It receives the drainage 
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which extends 5 miles !west from the loch, among poaks rising to 
nearly 2500 feet. Two branch glens oxtend several miles to the 
north, and one of these brings the overflow of a small loch, Lochan 
na Boinne Baine, which was not surveyed. As a consequence of the 
extensive drainage area, the loch is subject to great alterations of level. 
‘The river has laid down long spits of sand, and threatens to silt np 
the loch altogether. A very short stroam conveys the overflow to the 
sea; thore is a boss of rock on the north sido whore it leaves the loch, 
In volume Loch nan Gabhar is the last in the basin, containing only 
5 millions of cubio feet, or one million less than the volume of an Dabh 
Lochan, 


Tho temperature of the water on May 12, 1903, was 51°5 Fahr. at 
the surface and at the dopth of 5 feet. 


Tho particulars regarding the lochs dealt with in this paper are 
collected together in the table on the following page for convenience of 
roferenoo and comparison. 

From this table it will be seen that in the twelve lochs under con- 
sideration, which cover an area of about 20 squaro miles, nearly 2600 
soundings wore taken, or an average of 214 soundings per loch, and an 
average of 129 soundings per square milo of surface. The aggregate 
volumo of water contained in the lochs is estimated at 85,855 millions 
of onbic feet, or more than one-half of a cubic mile, and the area draining 
into them is over 270 square miles, or nearly fourteen times the area of 
the lochs, 


The Red Lochan at Tulloch—Tho Red Lochan, called in Gaelic by 
a name which signifies “ brown eye,” is a very small pond lying in an 
extensive morainic terrace at Fersit, near the north end of Loch Treig. 
Tt ix only about 30 yards in its longest diameter, and 5 feet deep in 
the contro, is fed only by rains, and has no ontflow except by percolation 
throngh the gravel, yet its surface is maintained almost constantly at 
the snme level. ‘The water is always turbid, and varies in colour from 
dull green to brown or red. 

Tt was first examined by Sir John Murray in May, 1902. Tho water 
was then brown; the collection taken with the coarse net very pale 
Yellow, that taken with the fino net a decided red. At that time there 
were only two very abundant organisms—tho Inrva of an insect, 
Corethra, known as the “ phantom larva,” and a reddish-coloured rotifer, 
Anurwa valga. ‘There were many other rotifera, entomostraca, and 
other orgauisms common in ponds, but none of these were abundant 
enongh to be held responsible for the colour of the water, The 
collection made with the fino net was examined by Dr, T. N. Johnston 
and James Murray. On adding a little formalin, which killed the animals, 
a blood-red sediment was deposited, which was found to consist chiefly 
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of A. valga and myriads of its red eggs. At that time this species 
seemed to bo mainly the cause of the red colour, 

Examined at different seasons, tho colour was found to vary. In 
October, 1903, it was very red; in May, 1904, dull brown; in January, 
1905, green. On all these occasions the phantom larva was about equally 
abundant, and none was seen in @ more advanced stage of development. 
‘The changes of colour are doubtless correlated with the predominance 
of one or another organism. The A. valga is not always red; in May, 
1903, it was dull grey in colour. When algw are swarming, the colour 
will incline to greon. ‘The colour may be affected by the development 
of certain entomostraca— Diaptomus gracilis, for instance, was very 
abundant, but quite colourless, in May, 1903, Lutor in the year it 
becomes brown or red. 

‘There are other ponds in close proximity to the Red Lochan, but 
nono of these shares the turbidity and reddish-brown colour. The 
peculiarity is probably due to its being more closely shut in. Tho 
surrounding rim of gravel is 14 fect above the pond at its lowest part. 
There is, besides, a fringe of birch trees, The water is stagnant, which 
fayoum the growth of certain organisms, particularly Anurma valga, 
‘The blood-red larva of Chironomus, though abundant, could have no part 
in causing the red colour, as it was not in the open water, but among 
the woods and mud. 

Mr. Robertson, the keeper at Fersit, to whom we are indebted for 
several collections and much information about the loch, states that it 
is later in freezing than the other ponds in the region. The more 
active decomposition in the stagnant water would account for this. 

‘The temperature of the water in May is about 45°0 Fahr. It ix 
said that wildfow] never settle on this pond, and that the common frog 
cannot live in it. 

‘The following legend was related to Sir John Murray concerning this 
Red loch :— 

“ Many centurios ago thore lived in these parts a noted hunter named 
Donnuil. In return for some services rendered to the witch of Ben-a- 
Vreich, she offered to deprive the deer either of the sense of sight or of 
smell, so far as he was personally concerned. He chose to have the deer 
deprived of the sense of smell, ‘ for,’ said he, ‘I can casily cheat their eye.’ 
‘The witch, however, told him that in the stomach of the Inst stag ho 
would kill there would be found a ball of worsted thread. As time 
passed Donnuil became ill, and, while weak in bed, his daughter told 
him a fine stag was caught by the horns in some bushes near the house. 
He asked for his cross-bow, and, although in bed, he shot tho stag 
through his bedroom window. Later on his daughter brought him a 
ball of worsted which had been found in the stomach of the stag. He 
knew his end was near; indeed, he died the same evening. On the 
following morning the Red Lochan had appeared at the place where the 
stag was killed,” 
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“An Dabh Lockan.—This was examined very late tn the season, ‘The chief 
peculiarity noted was. the red colour of the Diaptomus, a feature fuund in moro 
marked degree in Lochan Linn di-Bhri, Desmids were abundant, and the two fine 
species, Staurastrum brazilienee and S. Icngispinum occurred. 

Lochon Livan da-Bhra.—The Diaptomus in this loch was eo deep red that when 
the nets were taken out after towing, they seemed to contain blood. 

Lock nan Gabhor—From its shallow weedy character an abundant fauna would 
be expected here, yet we found the collections exceptionally poor, 


Conneotios.—King Bider Duck, 

Tn our paper ou the “ Lochs of the Tay Basin," Part ILL, which appeared in the 
Journal for January, 1904 (vol. 23, p. 40), the following sentenge ocours: “Tho king 
cider is said to have bred in the White Loch for sume years, and to bave successfully 
reared its young.” This is evidently an error, and J am sorry the sentence should have 
eseaped my notice in reading the proof of the paper. The statement was entered in 
the note-book of one of the assistants of tho Survey on the authority of one of tho 
neighbouring proprietors of the district, familiar with the ornithology of the White 
loch, J am not able to state what bird was taken for the king cider—Jons 
Munnar. 


THE VOLCANO OF SMEROE, JAVA. 
By I. A. STIGAND, B.A, F.G.5. 


Tus Smeroe, the highest peak and most persistently active voleauo in 
Java, is situated in a wild and uninhabited district of East Java, and 
its cone has raised itself on the southern edge of an elevated and exton- 
sive system of ancient craters. As viewed from a distance, it appears as 
‘# lofty grey cone, upraised above the surrounding mountains, and from 
time to time—at intervals of from one minute to half an hour—a steam- 
clond of globular structure is discharged from the crater, which, 
gradually detaching itself from the mountain, is borne away towards 
the leeward horizon, The form of these outbursts is yariablo; some- 
times all tho materials blown out by tho steam fall in the vicinity of 
the crater, sometimes blocks of all sizos are scattered over the mountain, 
There are also times when the volcano is in a state of violent activity, 
ég. in the year 1885 there was « great eruption. 

‘The ascent of the mountain can either be made from Malang, to the 
north-west, or from one of the resorts situated on the Tengger mountain 
—abore Passwrocan, to the south. In the latter case, a descont to the 
plains is not necessary, but the route keeps on a high level across the 
system of anciont craters. 

I will not dwell on the Tengger and the well-known “sand sea,” 
enclosed by the ring of ‘ills forming its crater, and enclosing the volcano 
of the Bromo with the extinct volcanoes of the Widodaron and Battag, 
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but, since these lie on the route to the Smeroe, a short description may 
not be out of place. 

The Tengger mountain is an ancient volcano of prodigious size, 
which must have formerly reached a height of, perhaps, 15,000 feet. 
To-day the summit consists of a vast orater-ring whose maximum 
diameter has a length of about 4 miles, the crowning peak of the en- 
circling hills—the Penandjahan —rising to an altitude of 9035 feet. The 
interior of this great ring consists of a vast plain of sand and volcanic 
dust, with some blocks which have been discharged at the times when 
the Bromo has been more than usually active.* 

In the midst of this great ring, and slightly to the east, is situated 


BEFORE ERUPTION or 1885 AFTER ERUPTION or 1885S 








FIG.1 THE SUMMIT of SMEROE 


‘The contours are only approsimate 


the perfectly formed tuff-cone of the Battag, which is now extinct, and 
rises to nearly 1000 feet above the level of the sand-sea. To the south 
of the Battaq, and continuous with the great crater-ring of the Tengger, 
is situated the extinct volcano and craters of the Widodaren (i.e. 
Phantom), which include the craters called the Segara Kedi Kidoel 
(South sea), and the Segara Kedi Lor (North sea). The former, which 
is to the south-west, has an elongated shape, and is situated at a high 
altitude. The highest point of the crater ring—the summit of the 


* It has boon suggested by Dr. Verbeek that the anciont Tengger voleano bad 
originally two principal centres of eruption, about 2“iniles apart, in ‘ Geologische 
Beechrijving van Java en Madoera’ («Verbeek en Fennema”), vol. i. § 2, IL 
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Widodaren—attains an altitude not much below that of tho Ponandjahan, 
the culminating point of the whole Tengyer, Tho Segara Kedi Lor ix 
situated on the north-east of the Widodaron, and is a large circular 
crater, similar in form to that of the Bromo, the bottom being at the 
level of the sand-sea, and the sides only rising about 500 feet. The 
bottom is comparatively lovel, and consists of dark sand with loose 
blocks of lava. Adjoining this on the north-east, and overlapping it, 
is situated the active crater of the Bromo. 

Tha Bromwo.—This volcano is composed of a low tuff cone, pro- 
portionately, of very great diameter, the sides only rising a fow hundred 











FIG, 2.—DISTANT VIRW OF THE SMEROE FAOM THE PENANDVAHAN (9095 Yuet), 
WITH THE “SAND BEA,” CONTAINING THE BATTAQ AND BROMO, DIMEDIATRLY 
IN WUOST, WHILE THE MOUNTAIN KETWEEN THE LATTER AND Tie SMEROR 18 
THE AZEK AJEK. 


feet above the surface of the sand-sea, while the bottom of the crater is 
slightly below the level of the sand-sea. The cone is composed of fine 
yoleanic sand and solidified mud with blocks of lava. The volcano is 
usnally only in a state of solfatarous activity, but thers are also times 
when tho activity is of a more violent nature, and immense volumes of 
steain rise up, carrying lapilli and the blocks which can be observed 
strewn on the cone and even on tho sand-sea itself. On the bottom of 
the crater and around the lower part of the sides there are a number of 
fissures and holes, from which steam escapes in the form of jets with a 
hissing sound. These are continuous and not spasmodic, as is the case 
with the steam issuing from volcanic vents of greater activity. ‘The 
No. VI.—Diceunen, 1906.) 27 
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obliterated by deep watercourses, which start from the low crater ring 
‘on the north-west side, and ran towards an ontlet on the south-east side; 
but the crater must always have been a shallow one, 

As formerly observed by Jukes, these extinct yoleanoes of the Teng- 
ger give a remarkable exhibition of difforent stages in the sculpturo 
of volcanoes. 

On the occasion that we made the excursion to the Smeroo, having 
left the hotel at 3 a.m., we reached the edge of the sand-sea at tho 
Moongyal pass just at daybreak, Looking down on tho sand-sea, wo 
saw that the arena was carpeted with white clouds, 4 curious phono- 
menon, not unusual in the early morning. Having descended to the 
sand-sea, we orossed over the plain to a pass on the opposite side of 
the ring. 

From the top of the pass there is a good view of the Smeroe, which 
then appeared to be belching forth steam clouds with unusual vehemenco 
and rapidity. After skirting for a considerable distanos the southern 
part of the ring of the Tengger, the track desconds through bush and 

~ long grass, which reaches almost as high as the ponies, The path here 
enters a wilder district to a plateau, containing three small lakes at the 
intersection of the Tengger and Ajek Ajek, formed by the overlapping 
of the materials accumulated by these two ancient voloances, : 

A halt is convenient at one of these lakes, which can be reached in 
about three hours from the southern part of the Tenggor. Beyond the 
lake the track again threads through bush and tall grass, concealing 
humerous pitfalls, and then begins to mount along a narrow spur of 
the Ajek Ajek. The track unnecessarily crosses the highest point of 
the mountain, and the ascent is long and tedious, through thick grass, 
which almost completely envelops the ponies, and which is interspersed 
with tjemara trees and bush, 

After some while tho culminating point of tho Ajek Ajek (9162 feet) 
is reached, but the bush and trees tend to hide a magnificent view. The 
Tenggor ix situated to the north, while to the south and south-west 
are the mountains belonging to the remnants of a gigantic ancient 
crater ring, situated betwoon the Tengger and Smeroe, of which the 
Ajek Ajok itself is tho northern portion. ‘The western half only of 
this ring remains, consisting of a semicircular range of mountains, 
stretching from the Ajek Ajek on the north to a mountain called the 
Kepala, situated to the south and in front of the Smeroe. Also there 
are several newer volcanic peaks which have risen up within this 
erater; the Kepala (9864 feet) has also been a separate centro of later 
eruption, consisting of basaltic rocks; the rocks of the Ajek Ajek 

6 panorama includes the Kloet and 
the plain of Malang, on the west ; also, 
w of Probolinggo ; while the peak of the 
Smeroo lies bohind the ‘Kopala to the south. 
272 
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21G, 3.—TEH SXEHOR VAOM A POSITION IX THE VICINITY. 


ascending for about one hour and a half, a place is reached where two 
small idols are situated, which the natives worship, and where, placing 
food before them, ostensibly for sacrifice, they elicit favour of the god of 
the volcano, and for the ascent; and some time was spent by them in 
thus invoking the gods in the form of these idols. 

At not a long distance above this joss-place the woods cease, and 
there is no more vegetation on the bare cone, A first look up the grey 
slopes of sand and coarser ejectamenta docs not give a correct impression 
of distance to the top. When, however, the comparatively slow progress 
up the muuntain is observed, the great height is realized. The pro- 
gress is the more slow on account of tho looseness of the sand, which 
makes one slide back and sink in to a considerable extent at each foot- 
stop, and in some places it is very steep and somewhat difficult to gain a 
foothold. Tho ascent over these loose materials occupies about two and 
a half hours. As the summit is approached the slope gets steeper, the 
sides forming the curves typical of volcanic ejectamenta cones, thus 
becoming more precarious. 

Not far from the summit the route crosses a narrow ridge formed of 
loose fragments in a crumbl mdition, which descends steeply on 
either side, and then a gentle slope is traversed, and the summit of 
the Mahamerve is reached, the highest point of the Smeroe, which is 
12,044 feet above the sea, and situated on the north of the mountain. 
It is a flat top, covered with angular blocks and other ejectamenta from 





’ 
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the crater. It is separated by a depression from tho crater and the 
other point on the south-cast which is overlooking the crater. 

Tig. 4 is taken from the Makumeror, showing tho other point. 
Although it looks higher in the photograph, there is a declination of 
2 from the former to the latter. On the right-hand side of this ix 
situated the crater. Fig. 1 shows the configuration of the summit before 
and after the groat eruption of 1885, and it seems that before the crater 
—known as the Djonggring Seloko—was intact, whereas now it is open 
on the south side of the mountain,” 

‘The point referred to on the side of the crater, which is, of cours, 
part of the crater wall, is sometimes known as the Smero proper. It 
can be reached in half an hour from the Mahameros, but the ascent is 
attended with some danger on account of the proximity T ; 
but the whole top of the mountain is subject to missiles 
and capricious’ outbursts, The guides and ooolies a] 






¥IG, d.—ViRW YNOM THE MAHAMMROR, SHOWING THR BOULH PEAK (GxceROR PROPER) 
WHICH OFERLOOKS THE CRATER. 

fear-stricken, probably as much from awe of their deity (the yoleano) as 

from the danger, being anxious to go down, and none of them would 





* Also, there was reported to have been » amall depression, in the fort of m cmlar, 
on the east of the summit of the Mahamerce before the eruption of 1885 (ride Fig. 1) 
which was filled up during that craption ; possibly the ancient laya-streais on the em 
flank of the conc (visible in Fig. 8) may have originated from this crater; there aro ale 
iges of « former lava-flow near the summit on the same aldo, 
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accompany me to the other point. Being anxious to see the crater and 
get a photograph of it, I rapidly descended to the. hollow and followed 
along tho ridge to this point, where the whole of the crater may be 
viewed. 

On the ridge leading to this point there was « large block, fully 
one and a half tons in weight, which was radiating out a considerable 
amount of heat; and a small piece split off the side, which I wanted as 
@ speciinen, was still so hot that it could not be held in the hand. This 
block, therefore, could only have been lately ejected. 





¥10, 5.—THe Charen. 


The crater is not very deep, and the surface consists of sand with 
Tilocks of lava, just the same as on other parts of the cone. There were 
small quantitics of steaming liquid lava and sulphur scattered about 
the sides of the crater, and some close to the summit of this point. 
These had been shot out by tho blasts of steam. Fig. 5 is a view of the 
crater from the adjacent point. 

Having returned to the Mahameroe we waited to witness an outburst, 
but it was about half an hour before one occurred, and then only a 
small one, the stones ejected by the steam blast falling in or near the 
crater,” 


* This periodic and rhythmical nature of tho eruptions may be explained in the 
following manner. As might bo expeoted, there is probably a column of liquid lava in 
@ state of oboilition in the voleanle neck, and the top of the chimney being filled and 
covered with solid matorials (blocks, sand, otc.), formed in the first instance by the 
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‘Mr. Hamilton has necosmrily been dependent on the work of others, and his selection 
of authorities is not always a happy ane. Any compilation, however, which lumps 
together in one review so much information gathered from so wide a Geld must 
have a considerable yalue—the value which an official gaxottoor would have if it 
were offered to the public by the War Office. As no such offer is likely to be made, 
Mr, Hamilton's book will probably rank as a standard book of reference for many 
years to come. Mr. Hamilton's style of writing naturally lapses occasionally into 
that of the gazetteer rather than of a popular descriptive geographical work, and his 
‘ase of Russian and Persian equivalents for measures, weights, and distances does 
not add clearness to his statements. Nor can the map be altogether commended 

illustration of modern Asiatic geography. The spelling t+ 


mioet Important, part of the book which wants amendment in order to bring it to 
the level of modern requirement. ‘The extreme’ pessimism of Mr. Hamilton's views 
‘as regards Russia is happily rare in these days; when the real value of Ruswia as 
a military power, and the possibilities of an annexation of India to her Asiatic 
dominions after a successful invasion through Afghanistan, are weighed by the 
light of what is positively known both of her powers of offensive military action 
and of the physical difficulties of the Afghan bufforland. Also, Mr, Hamilton treats 
the question too much from the European standpoint, as if it were the question 
of a fight between two European countries for the possession of a slice of Asia. 
‘Needless to say, this is not the popular view of the subject either in Afghanistan 
or in India, as Mr, Hamilton would have learned had he been in those countries, 
‘In Asia it fe regarded ns an Asiatic—as s Mohammedau—problem, and the question 
‘af ixsue is the destruction, or maintenance, of that which many Asiatic regard as 
the first Mohammedan state in the world. As to the fighting capacity of Afghan- 
istan, the author adopts the superficial view that an Afghan army would be a 
contemptible force in the field, basing his theory on want of discipline, of leading, 
and of modern military weapons. Tho last want may certainly be remedied, and 
the two first would admit of much modification under the pressure of actual service. 
‘Without any of these threo undoubtedly important factors in the composition of an 
efficient military force, it is not for Englishmen to belittle Afghan fighting capacity 
with the memory of the Khaibar, of Maiwand, Kandahar, Sherpur, and Ahmed 
Khel fresh in our memories. But this is, after all, but idle speculation. Tt would 
thave been more to the purpose if Mr. Hamilton had given us his views on the 
8 of the existence of any basis for a sound and lasting agreement (as agree- 
ments go in this changeful world) with Russia, arising out of her own schemes for 
peaceful developments in Asia, or out of ours. In the opinion of some of those who 
whould be competent to judge, such o basis does exist; and, inasmuch as we ure 
jing gently and slowly, but surely, towards that point where a mutual 


r more about it. Sotting aside Mr. Hamilton's 
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Map and Description thereof by B. U. Goode (U.S, Geological Survey, Profession) 

Paper No. 45). Washington : Government Printing Office. 1906, Moprand Plates. 

Alaska, though still only an “unorganized territory, sian, eae te 
‘United States, without a territorial form of government, is developing so rapidly 
that the attention of many explorers and surveyors—officials of the Federal Govern~ 
ment as well as private investigators—has been turned to it. Within the last eight 
‘Years papers and books on the country have appeared in great numbers, so that an 
official summary of existing knowledge is especially welcome to the student of 
geography. Very great progress has indeod beon made in this short period in the 
investigation of both the topography and geology of Alaska, and it ix now possible 
to obtain some idea of the relationship between the structure and surface features of 
the country, though the conclusions on this subject must be only tentative as yet. 
‘The detailed topography is very complicated, and the country is best treated of in 
its four main natural regions—the Pacific Mountain system, the Central Plateau, 
tho Rocky Mountain system, and the Arctic Slope region—which are continuations 
‘northwards and westwards of the familiar orographic divisions of the western 
‘United States and Canada. The Pacific system is a mountain mass from 100 miles 
to 200 miles wide, rising stocply from the coast and generally dropping sharply 
‘on the northern side to the interjor plateau. It consists of four main divisions—tho 
const, Alnska, St, Elias, and Aleutian ranges—and these all, with the exception of 
tho last, which is yoleanic in origin, its anticlinal axis (north-east to south-west) 
showing a serios of cones of the typical ash-built form, give evidence, in the striking 
‘uniformity of the height of their summits, of having been carved out of an older 
highland whose surface had been previously base-leveled. The whole pacific zone 
‘has been subject to many dynamic revolutions, but these crustal movements have 
had no diroct effect on the present topography, which is of avery youthful character. 
Tn the Alaska range the main central mass of the system (crest-line from 8000 
to 10,000 feet), the presence of enfolded Hoceno beds,in the heart of the mountains, 
indicates extensive disturbance since early Tertiary times, and the uplift from 
which the present mountains were carved was probably later than this Eocene 
deformation, and took place in the middle or Inter Tertiary period. It was a 
differential clevation, with its maximum Tine along tho present crest of the 
mountains, and the uplift rejuvenated the sluggish river systems of the old pene- 
‘plain, and, being slow and probably intermittent, the larger streams wore able to 
‘maintain their old valleys, so that the present main drainage channels have been 
determined by antecedent conditions. 

_ The Rocky Mountain syetem is of about the same width as the Pacific zone, but 
“has a less marked relief, its crest-line being from 5000 to $000 feet high. Tt rises 
“from the central plateau in a gradual slope, but drops sharply to the plain of the 
‘north. ‘This region is leas known than the southern mountain system, but sufficient 
evidence has been obtained to show that it also has been subject to many periods of 
t ce, ‘Two anticlinal axes can be distinguished, eoparnted by a broad 

following an cast-to-west line, ‘The last of the crustal movements must have 

place in carly Tertiary times, as the Eocene strata are gently folded, while 

the Pliocene are undisturbed. Like the Pacific zone, this region was then reduced to 

@ peneplain, und subsequently uplifted along the same east-to-west line, the rivers 

taking consequent courses to the north and south, The main drainage, as far as it 

is known, is transverse, only the smaller tributaries taking longitudinal courses, with 

the exception of the Kobuk and Noatak rivers, which flow in broad longitudinal 
valleys, dividing the western ond of the system into distinct ranges. 

‘The central region of Alaska is » dissected plateau, whose surface is cut up by 

Dumerous river-channels, the interstream areas presenting an even flat-topped 








History or Conontzattox. 
itorlalo Entwicklung der Europiischen Kolonien.’ By Prof, Dr, 
Alexander Supan, Gotha: Justus Perthes. 1906. 

to supply a marked deficiency in our historical literature, the 
work has attacked a subject which might well daunt the most 
and industrious historian, ‘To crowd into the space of a single volume the 
world-wide expansion of the territory and influence of the European racer during 
the last four centuries, even with the proviso that the work is to bo a compilation 
rather than a monument of original research, is a task requiring special aptitudes 
and methods, if the result is to be anything more than a more dictionary of reference. 
‘The chronological rather than the regional treatment is adopted as being most wnited 
‘to the object in view; and the work is divided into periods, in each of which ix 
wet out the territorial development of all the different regions of colonization. It 
is evident that only on some such principle can the essential unity of the whole 


of view adopted, and a list of dates explaina nothing, in the absence of a clear 
expression of the principles, either political and economic or geographical, which 
underlie the facts enumerated. ‘The principle of orderly development, ly 
in the carlior part of the book, is often so buried under a mass of dotails that it can 
‘be disinterred only with the utmost difficulty, Dates in large numbers are inserted 
which would bo more in place in a detailed study of special regions, and place~ 
names frequently ocour which could hardly bo marked on a world-ecale map, 


‘interesting and well-reasoned account of recent changes. ‘The value, to the English 
reader, lies particularly in the standpoint of the author, The interpretation of 
the motives and mothods of English colonial policy by a foreign critic is sometimes 
startling, and always gives food for thought, The whole volume will be found 
‘very useful for reference, as the author is careful to give his authorities, and has 
worked out the subject with great completeness. He has given in conyenient 
shape information on noglected subjects and odd comers of the Earth which has 

ith been inaccessible to the ordinary reader, But to the geographer or 
‘historian who expects to find now points of view, the volume is likely to prove 
disappointing; while the want of proportion between details and general scheme 
detracts greatly from its value to the casual student, ‘he dates for the maps are 
‘woll chosen, and the most fruitful method of study would probably be to examine 
‘the maps first with care, and then to seek the explanation in she details of Soa bet 

ASB, 


Ax Avroniocrarny. 
*A Varied Life.’ By General Sic Thomas Edward Gordon. London; Murray. 
1906, Maps and Tlustratéona, Price 15s, net. 
‘The interest of Sir Thomas Gordon's autobiography commences, from the 
goographical point of view, with his appointment as second in command to the 
Kashgar Diplomatic Mission, during the course of which a flood of light streamed 
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‘of the waves. Dunes fringe the const in places, whilst elsewhere there ix an abrupt 
cliff formed of sandy and marly strata, known by tho name of “klint." Aaa general 
rule the dunes were found to have efficiently protected the land behind them, though 
often in great measure destroyed themselves and occasionally breachod so that the 
sea flooded the low-lying tracts on the landward side, On the other hand, the cliffs 
were frequently undermined #o that large slices collapsed, and it was in those cases 
that the most serious loss of land occurred. The shore has of late years been pro- 
tected by a sories of low breakwaters, and there suffered considerable 
their beneficial effect was traceable, not only directly, but by means of the accumu- 
Tation of beach material to which they had given rise. A measure of this accumu- 
lation was afforded at one spot by a large block of granite which had fallen from the 
cliff, and in a short time had been completely buried. At another spot Dr. Geinitx 
was able to accurately measure the retreat of the cliff face (1 metre) by the aid of 
nm block whose provious distance from it had beon known. He also gives 
graphs showing the position of a tree, relatively to the shore, before and after the 
storm, baving chosen it ns an example of the action of the prevailing winds. 
‘The greatest loss amounted to over 20 yards, this occurring on the margin of the 
Rostock heath, an area composed of sands, ete, apparently not much above sea-level. 
By the removal of these strata, the underlying peaty beds were in places laid hare 
om the shore. Dr. Geinitz notloed that new accumulations of sand were already 
forming in places, and expresses the hope that the dunes may ro-establish them~ 
spelves before the next severe inroad occurs, 
Anthropogeography of Southern Bavaria —An article by Dr, J. Reindl in 
the Mitteilungen of the Munich Geographical Bodety 2, partiv.) demonstrates, with 
_ copious illustrative detail, how the geography of a region, more particularly its 
| rography and geological structure, prescribes the mode of human settlement, and 
| exercises » determining ‘influence on the character of its population and their mode 
| of settlement. ‘The region dealt with ranges from the Bavarian frontier in the south, 


the | 
“Whis rogion is highly diversified, not only in its orographical and goological, but aleo 
| tw its anthropological features. Very different is the anthropology, ¢g., of the seme- 
‘what retired but fruitful Algau from that of the unfruitful but more accessible moun- 
tain systems of old Bavaria; that of the undulating moraine zone of the Outer Alps 
"from that of the plain of Munich. Even in distriots geologically and orographically 
alike, there is room for important anthropological differences. The Lech, eg. not 
- only dividos language from language and people from people; it still to-day divides 
| algo Alemannian from Bavarian settlements. By its ondloss arma, its woody, rushy, 
pace so wor sandy islands, and its vast inundations, it opposed great difficulties to 
transit. Further, its meridional course intersected all west to east ways, and im- 
‘posed a barrier fs expeditions of peoples, armics, and trade. Hence its military 
importance and the sharp line of demarcation it drew between the inhabitanta on 
‘either side, also in a moral sense. The anthropogeography of the region falls, 
therefore, into that of Swabia on one side and of Bavaria on the other. The former, 
‘again, in divided into five, the latter into six, sections. A preliminary historical 
survey notes how on an underlying settlement of lake dwellers, probably Keltic, as 
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sketch has been reduced. The boundary has hitherto been shown somewhat 
Yaguely on our maps, and had given rise to frequent local disputes, when, in 
November, 1901, an Anglo-T'urkish Commission was appointed to carry out surveys 
‘on the spot with a view to its demarcation. ‘The results of the labours of the com- 
tissioners wore embodied in an agreement signed in April, 1905, according to which 
_ Se hgh dpe dll tpt ag? 

‘It will bo noticed that to the south-west the line runs down to Husn Murad, 
Stee icra Pars lls: thoes it har Bokcrully aaa iron ba eccbng theo 
considerably furthor east. 

‘Mr. Calvert's Journey in Western Tibet.—An interesting journey in 
‘Western Tibot has been carried out by Mr. H. Calvert, Assistant Commissioner 
of Kulu. He crossed the frontier to Shipki on July 17 last, and proceeded to- 
wards Gartck by the summer route, which had not been previously traversed by 
any European. Crossing the Chumurti plain (15,500 feet) and the Laoche La, the 
party reached Gartok, « tiny hamlet of fourteen or fifteen housos and a few tents, 
‘Thenee Mr. Calvert proceeded to Gargunss, a miserable hamlet in a swamp, though 
for nine months the head-quarters of Nari Khorsum, a province (0,000 square miles 
in area, Sear et heterlargide petra ome and was 


a 
smonastery on the Indus, and reached Shipki by way of the Bongru La (18,600 feat), the 
Paeeements plain (16,000 feet), and the difficult Badpo La (19,400 feet). For weeks 
the party had never been below 15,000 feet. ‘The Tibetans were generally fri 
poaraeies Railway.—A vory full and interesting account of Shaiprogrosaink 
this line under construction from Damascus to Mecca is giveo in a recent supple- 
mentary number (154) of Petermanns Mitteilungen, by Auler Pasha. Some 
information is also given in the Bulletin du Comité de l' Asie frangaise for Sep- 
tember, 1906. At present the line reaches Tebuk, 750 kilometres from Damnscus, 
the total distance being approximately 1760. It is expected to be completed in 
1913, or 1910 if the sections between Jiddah and Mecca and Mecca and Mediva are 
‘simultaneously put in hand, Ono of the greatest obstacles was tho carriage of 
which had, at its inception, to be brought entirely by the French line 
vid Damascus to El Mezeirib, in the valley of the Nahr Yarmuk, a 
the Jordan from eee Attempts to purchase) the French line 


mie Toten and of pester tunnels and amet this has formed, 
Up t the present, the most expensive and laborious section of the route. Even 
‘with Haifa as baso of operations for materials, land carriage is found very expensive, 
43 from Masn onwards to the present terminus, all water as well as food has to be 
by rail. Hence the late attempt to extend the Turkish sphere in the neigh- 
‘bourhood of Akaba can be explained as much by economic as political reasons, since 
‘access from the Red sea to the main line would materially expodite the work. The 
and partly religious, subscriptions having been 

20 
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obtain some definite information about them. 

rauday sboro ax far as the depth permitted, and the objects found included 
ments of burnt clay pots decorated with straight and spiral lines, some 
Sat acl cdasidc ectetats: and hard clay aryadras'renitndlne’ Vics tn shave oA 
of the tiles by which tho walls of m 


on the whole southern shore or even at Prjevalsk. It ia thought by Prof, Nikolaky 
that these romnins date from the time of the Ussuns, who settled in this region in 
the second cmtury ec. when driven from Western China by the Huns, and lived 
here till the fifth century s.p. Mr. Cahn also refers to remains to be found in 
taany parts of the Alatau, some having the character of mountain forts and others 
of fortified posts on trade routes. On the north const of Istyk-kul, near Preobra~ 
zhensky village, there is a system of angular forts, surrounded by moats filled from 
the lake. They are aid to have been built by Timur, and in the centre lies a row 
of granite figures resembling the stone figures common in Southern Russia, which 
‘represent human beings in a recumbent posture, Another ruin is not far from the 
Naryn fort, ou the At-bashi river, and lies in u broad valley. This fortification 
‘had extremely thick walls of beaten clay, surrounding a regular square court, and 
an aged Kirghiz declared that it was built by Koshoi, general wader the Khans of 
the Golden Horde in the fourteenth century. The walls are in great part still standing, 
and reach « height of 70 fect and a thickness of 20 to 25 feet. The famous Tash- 
robat (“The Stone-house”), not far from Chatyr-kul, is built of basalt blocks bound 
together by layers of hard cement, and consists of forty rooms symmetrically 
‘arranged round a central hall, which has a dome-shaped roof. It is still in good 
and affords shelter for caravans, but its origin is unknown. In the 

gorge of the Barskaun river, in the Terskei Alatan, there are two granite slabs, 
leaning one against the other, and bearing short inscriptions in Arabic. ‘They are 
‘much revered by the Kirghiz, who come here when childless and leave the horns 
and hoofs of animals they have killed and eaten, as offerings between the slabs. 
Among the natural phenomena, the peculiar outlines of the crumbling hills bounding 
the Chakmak valley, on the caravan route from the Turgart pass to Kashgar, deserve 
mention. Irom a distance they present the appearance of Gothic towers, 
as AFRICA. 

Mr. Vischer’s Journey across the Sahara.—Mr. Vischer (Journal, vol. 28, 
pp. 181, 507) wrote from Murzuk « 
experiences up to that point, He i i 
‘through Mizda and the Hammada cl Homra, and aftorwards keeping more or less 
closely to the route of B, von Bary to Tekertiba and Murzuk, He had taken 


route, Murzuk had apparentl, hangod ttle since the days of Roblfs and 
though its importan trade centre had declined, Mr. Vischor thinks 

ith the returning | prosperity of Bornu. The political 

ble to travellers, partly owing to the French occupa- 

ards Ghat, tly from disputes between the 


north seemed less under control 
202 








‘by mate) potatoes. In regard to tho 
. Maogregor gives abundant details of observations. At Hopedale 
N. lat.) the maximum temperatura was in 1890 only 30°9 Fahr, for A) 
May, for June 703, July 82-2, August (the hottest month) 86°2; and. 
minimum of these months were 115, ~B%9, 205, 273, 27%8, 
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tho fruit was at St. John’s, Newfoundland), the larch, too, was in 
(locally “ bake-apple"), which in Scotland is found not 
‘of 1200 or even 1500 feet, grows here on the const, as does 
ige berry”). Not only is the interior of the country 
anks mainly to the hideous plague of mosquitoes and “black 
‘but even the best and most recent charts aro extremely defective and 
delineation of the many-florded const, with its countless hays, 
islands. What appears, og., on the map as the solid poninsula of 
ly 
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group of many islands separated by narrow channels of doep 
‘Macgregor has set a good example to himself and his successors. 

‘Instance of River-diversion ie to be seen in the central plains of the 
‘States. Along the east side of the Black hills many of tho streams are 
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Mariner's Compass Card—For the prismaatio compass used by explorers in 
route traversing it has for a long time past been customary to = 
fnto 360°, reckoning from the magnetic north point round by 

starting point, The advantage of this system, specially in plotting 

the older methods of “points” or éven of four quadranta of 


ity of confusion that such an alteration would be likely to lead to in the 
maritime worll until the new syatem became generally recognized. However, 
apart from this difficulty, and the general conservatism in such matters, there 
#eems no real reason why the change should not be made, A compass card, called 
the “ F. Howard Collins's 360° Mariners’ Compass Card,” is now being constructed 
‘on this principle by the makers of Lord Kelvin's compasses, Messrs, Kelvin & 
White, Cambridge Street, Glasgow, a specimen of which, with accompanying latter 
ting forth its advantages, has been sent to thia Society, and thero is 
naan’ that, if it could be adopted generally, as the chief hydrographer to the 
American navy is stated to have said concerning it, “all work in relation to the 
compass would be facilitate’.” In addition to tho 260° circle, an inner circle is 
shown, giving points as usual, which arrangement is perhaps advisable for the present. 
‘It would perhaps be too much to expect the makers to divide their card according 
to the motric system instead of into quadmnts of 90°, although this would doubtless 
‘be « more rational arrangoment, and one which in all probability will come into use 
in the future. 
_ Ancient Flora of the Southern Hemisphere—Among the collections 
~~ obtained in the south by the Swedish Antarctic expedition were certain plant- 
remains discovered by Dr. J. G. Andorsson in the Falklands (Speedwell island) and 
‘thought by him to be associated with a marine fauna of Devonian age. On this 
it, Dr. Nathorst, to whom thoy were submitted for examination, was at first 
- Snclined to assign the most important of them to the genus Asterooalamites, 
the character of others of the remains made him somewhat doubtful, Ho 
lately pointed out, in a reprint from the Bulletin of the Geological Institute 
‘of Upaala, vol, 7, that this identification and that the plant in ques- 
tion was in reality a Phyllotheca, representatives of which belong to the “ @losso- 
pteris flora” known from India and various parts of the southern hemisphere, and 
‘dating from Permian or Carboniferous times. Should the plant from the Falkland 
islands be a member of the same group, its distribution in space would extend some 
12° to the south of its hitherto known limits in this direction. Although the pro- 
‘Dbability is that the Speedwell island formation belongs to the Upper Carboniferous 
or Permiap, Dr. Nathorst points out that another possibility (for it cannot be 
rogarded as more) exists. The Glossnpteris flora seema to have displaced an older 
flora of northern type, and it is not impossible that before doing this its habitat was 
within the Antarctic. In this cane traces of it might be expected to occur in the 
Devonian of the Antarctic region, and the Phyllothece from the Falklands might be 
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the International Bureau of Weighta and Measures at Britouil, described the im- 
provements made in the usa of the Jiderin wires for the measurement of base-lines, 
‘and especially the base-line measurement of the Simplon tunnel which the geodesists 
accomplished in five days by working night and day. Sir G. Darwin was happily 
infor alia, that in Juno Captain Gordon again began work at tho 

"Rhodesia, which will in a few months be finished up to and beyond 

tho survey northward will fall to the German 

to work southwards. 


) CORRESPONDENCE. 
‘The Fall of the Central African Lakes: Lake Nyasa. 


‘Tae enclosed photograph shows the marks on the rock at Monkey bay, on the 
west side of Lake Nyasa, placed there by the captains of the various steamers 


lar 
of the lake-level. The lowest (and latest) date is October 3, 
tograph was taken on October 19, 1905. When taking the photo- 


‘A forthor indication of the permanence of the fall is found in the universal 
anative tradition that considerable districts bordering on the lake which are now in- 
Ahabited, wore at one time under water which formed part of tho lake, ag. the Tiwi 

i. In most cases, however, native tradition is 2o innocent of detinite dates 
that it is difficult to draw any deductions from it, But in the case of one such 
tradition the dates can be fixed very definitely. Atbout 20 miles south of Kota-kota 
‘the short river Chia still marks the outlet of a “Take Chia” found on old maps, 
but now non-existent. About 3 miles south of that Is the village of Chididi, 
picturesquely perched on what is obviously the cliff of thia Inke, about half a mile 
inland from Lake Nyasa and facing westwards. Opposite this village I had the 
Place pointed out to me where the Jéala anchored in what was then “Lake Chia” 
and is now adry plain. This would be in 1876. I inquired when tho lake dried 
itp, and the reply was “when the Government came.” ‘This might reler to 1883, 
when the first resident British consul was appointed, but far more probably to 1889, 
when the treaty with Jumbé, the great elave-dealing chief of Kota-kota, was made, 
and the actual influence of the “Government ” was first realized by the natives in 
this part, It was also stated by the chief of Chididi and others that, within the 
memory of living men, Lake Chia was but part of a continuous “lake” which 
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ineluded also the now-existing (but now unconnected) string of lakes, Kanipa, Tabe- 
tabe, and Chikukatu. If this were so—and the positions and surroundings of thee 
lnkes certainly allow of it—it would mean that this body of water hiad a connection 





MARKS SUOWING FALL OF LAKE NYAKA, 


with Lake Nyasa, not only near its southern end through the river Chia, but also 
just north of Kota-kota through the river Kaombe. ‘This agroes oxactly with the 
unanimous assertion of tho older Kota-kota natives, that Kota-kota itself was 
formerly on an island, But the important point, as bearing on tho Take fall, is 
that the whole physical surroundings show that, on the assumption that there has 
been since 1876 or earlier a regular fall of the lake, that fall would naturally drain 
this arva, leaving small lakes (as actually occurs) in the deeper hollows of what were, 
on this theory, part of the lake-bed in comyaratively recent times. This is 
corroborated by the fact that three of these small lakes still exist without Aaving 
any scuree of supply westward from. the hills, which are somo distance away and 
are drained on this side of their watershed by the river Bua, which has its outlet 
some 16 miles farther north tlian the Kaombe. I have said “since 1876 or earlier," 
becanse it is evident, from Livingstone's maps, that Lake Chin was not connected 
with the river Kaombe when he visited Kota-kota. So that this argument, if 
sound, pushes still further back tho date of the commencement of a period of desioca~ 
tion. A corroborative evidence of this process may bo found at vations. points 
round Lake Nyasa, where thore appear to be evident marks of old “beaches” 
at considerable distances from the present lake-shore. This was first noticed 
by Livingstone himself (see LAST Jowrnals, vol. 1, p. 94, where he speaks of 
“two beaches of the lake" near “the confluence of the river Misinjé,” “one about 
15 feet above the present high-water mark, and the other about 40 feet above 
u "). 

bere it a great outory of the Europenn colony at the present time for afforesta- 
tion, to prevent the serious consequences which seem to be arising from this process 
of nature. 








I aro, yours sincerely, 
Ww. 0, Prenory. 
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P.S.—Since writing the above, I have heard that in April last the Charles 
Jansom, one of the smallest steamers on the lake, crossed tho barat the south end 
of Lake Nyasa into the upper Shiré river on six occasions, the last time on which 
either it or any other steamer crossed tho bar being about five years previously, 
‘But this creasing was due to an extraordinarily heavy but very temporary fall of 
rain, and its repetition had already become impoasible by the end of April. For 

Tam indebted to Mr. 8. Lyon, the engineer of the Charles Janson, 

| whether the fact that some years ago the bar need to be constantly 

by steamors has any bearing on the question of general desiccation, as the 

this respect might be accounted for by a silting up of the bar and upper 

r, and by the notorious noglect of the channol of the upper Shiré 

which has led of recont years to tho practically entire cessation 
navigable waterway such as it was a few years ago. 


_ ‘General Report of the Survey of India, 1903-04. 
Geographical Journal for August last, I note a review on the above, the 
Tever had the honour of preparing before my retirement from the depart~ 

. ‘There are some points which perhaps the writer may not be aware of, 

thees reports, which I should like to mention. 
batten Cinee is ‘tho publication of these reports, ‘This is in 
Measure due to references thnt ‘be made to the foreign and military 
of publishing matter connected with 


if pages; and the cutting down of the 


roporta of execativo off field partios, and examining all th 
eee ee a ee tak 
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complete. All philologists know, and will gladly acknowledge, the debt their 
sclence owes to missionaries in all parts of the world, from the time of John Eliot 
down to the present day. 

A word or two more as regards the second statement, vis. that “very few of 
them take down native stories, and no native literature is preserved.” This ix 
equally inaccurate, and I affirm, on the contrary, that numbers of missionaries 
are very anxious to preserve and study the folk-lore of the peoples among whom 
‘they live, and that» large amount of such material has been obtained by them and 
‘put on record. Away from access to libraries as I am in this country, I cannot try 
‘to give anything like a complete list, and can only give « few examples; but a 
‘reference to the volumes of the Folk-lore Society’s proceedings will confirm my 
statements. As an inatance, however, I may just say that here in Madagascar very 
_ full lists have been compiled and printed of the native proverbs, and a great many 
have boon translated; two considerable books have been printed, giving a large 
timber of foik-tales, songs, conundrums, children’s games, ctc., as well as the 
eurious ideas of divination, charms, etc. (in fact, a few of us a few years ago formed 
-& little society for the collection and publication of such literature); smaller books 
have also beon issued, giving native customs, speeches, ete, at marriages, funerals, 
‘circunicision festivals, and royal speeches, all of which preserve obsolete or obso~ 
Tescunt forms of the language. I myself have taken much interest in the dialects 
of the island, and am now proposing a plan to the Académie Malgache for their 
systematic collection and study; and Dr. Dahle, of the Lutheran Mission, has made 
‘exhaustive studies of the divination practices of the people, and also of the language. 
“Now, what we have done here is not an exceptional fact by any means; witness 
‘Dr. 'Purner's book, ‘Nineteen Years in Polynesia;’ Rev. Wyatt Gill's ‘Historical 
Sketches of Savage Life in Polynesia, with Illustrative Clan Songs;’ and ‘ Myths 
and Songs from the South Pacific;’ Dr. Codrington’s ‘The Melanesians; their 

and Folk-lore;' Rev. W. Ellis's ‘Polynesian Researches ;' Rev. R. 

‘New Zealand and its Inbabitants;’ Rev. M. A. Sherring’s ‘'I'ribes and 

of India,’ etc,, etc. The contributions of Chinese missionaries to an accurate 

‘knowledge of the literature of China are also well known, such as Dr. Legge’s many 

‘volumes of the Chinese classics, and the learned works of Drs. Chalmers, Edkins, 
“Milne, and Morrison, and others. 

Both philology and literature and folk-lore would be in a bad way were we 
“Gependent upon osloniste and traders for our knowledge of such subjecte; and bad 

‘not Christian missionaries in all parts of the world, in addition to their chief work 

yy Sipe amerepambed toapwetirsh grape meesittetra ren 
‘the languages and ideas of the peoples among whom they live. 1 therefore have no 
hesitation in again affirming that missionaries, notwithstanding the disparaging 
‘remarks often made about them by those who know least about what they do, have 
done, and are doing, valuable service to philological and anthropological science. 


LMS, College, Antananarivo, Madagascar, September 29, 1906. 


The Phenician Periplus of Africa. 
Tam sorry that my remarks on this subject had to be compressed into so small 
‘a space as to ay mo open to the criticism pronounced by Mr. Heawoed on my letter, 
‘To him I would reply—brie@y again—as follows. I am not the first to observe 
that the Phonician legend, with its impossible harvest-story, would have found 
Tittle, if any, support in modern times but for the supposition that the alleged report 
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‘Due mesi sulla vetta del Monte Rosa, conferonza dal dott. ©. Aloasandsl. With 
Riustrations. 


—  aae clewnet Natur}. Ges. Ziirioh 81 (1906): 149. Holm, 
(het tiered Nr. 15. Ein Profil wm Stidrand der Alpen, 
Kjord dor preginectintt With Map and Profitcs. 
Alps and Pyrenees. To G. 18 (1906): 417-424. ‘Lapparent. 
he alae glaciaires dang te massif alpin et ta région pyrénéenne Par A. de 


Austria, Devitich, Runiechaw G_ 28 (1906): 397-405. Mayer. 
Die siidlichsten Usberginge vom Donau- zum Elbegebiet. Von Prof. Dr. J. Mayer. 
With (tia ‘awd Ilustrations. 

Crue 88 (1906) : 152-157, Perko, 
“i Beeescrotte bei Triost-Opoina. Von G, A. Perko. With Plan and Ilue 


Avstria Bohemia. — MCK.KG. Gow Wien 49 (1906): 60-78. ‘Schneider. 
‘Das Duppauer Mittelgebirge in Béhmou, Von Dr. K. Schneider. 

Avstrin—Tirol. BSG. Italiana 7 (1906) = 546-508, Marson 
Bui ghinooini dell’ Adamello-Presanelln (alto bacino del Sarca-Mincio}, Nota del 

-L.Marson. With Map and Iustrations. 

Anstria—Tirol. Frech. 
Ueber den Gebi bau der Tiroler Mentzalaipen, mit hesonderer Riioksloht auf den 
Brenner. Vou cae 2. Dewts, uw. Ooderr. Alpens, 2, Holt 1 
(1905): pp. Sand 08) Wi With Map, sachin aud Diagrams. 

Belgium. BS. Belge Geologie, Procee-Verb. 20 (1908): 100-102. Simoens, 


Y on Belgique, des chafnes calédonienne et hercynienne. Par 
oS el mama iq iy 


Belgium—Liige. Hortalot. 
Arms Industry of Lig Foreign Office, Miscellancous, No. 650. 1906. Size 
10 -X 64, pp. 54. ». Price Tei 

wor site Mone 12 (1908): 241-268. Launay. 
Par Ede Launay. With Map and Itlweteations. 
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ASTA, 
Asiatio Russia Tillo, 
eto ho ee ate dos oodans, des mora, des rivitres. 
Inca, ainal que los at a 4 administratives sous le regne de. 


‘Nicholas 1. Bar And Russian.) 84, + 1905. 
Boel da x ee i i and Diagrame ; cation ole 


Petermanns M. 52 (1906): 91-92. ‘Léesy, 
und Bodenmeliontionen in China, Von 


Bamumary of a memoir poblished by the Hangarian Hydrological Office. 

‘China and Korea—Motoorology. Monthly Westher Rev, Mf 477-480, Okada, 
‘The Rainfall of China and Korea, By T. Okada. With Mo 

‘China —Kwang-6i, Ta G.13 (1906); 476-180, Frangois, 
‘Mission an Kouang-Si. Par M, le lioutonant Frangoin. 

Chinese Turkestan—Historical. Indian Antiquary 35 (1908): 1-80, Levi, 

‘Tho Kharostra Country and the Kharostri Writing, By 8, Léyi. Translated by 


Dutch East Indies—Commercial. 
edema he rrag von Nioderliudsch-Ost-Indion. Vou Albrocht von Bockel- 
Googray Hefte sur Verbreitung phic Kennt- 
nisse in io Beziehung zum Kultur- und Wirtachaftaleben, ben von, 
ane nat Doss. a Keri, 2 Heft.) Halle a. 8: Gebauer-Schw 1004, 
‘94 Gh, pp. 92. Price Im. 80, 
French Indo-China, B. Comite U' Asie Franpatse 6 (1906) ; 299-284. — 
‘Les Voices de pénétration au Laos francais et au Siam. With Map, 
Pronck Indo-China—Tongking. Lajonquitre, 
dn Tonkin Septentrional. Pee ee a 


qin, Fase tru, Size 11) x 74, pp. 384, 
India—Bengaf, 
Tndian 


Racers Serie. Old Fort Willen ts. 

Documents dealing with ite History, ie 

London: J. Murray, 1908. in 3 28S yp rd) 1) x1 and 256, (vol 2) vit and 
"Price 240. net. the Publisher. 


India—Bhutan, 
aoe nn Mi 1A [Neiwopaper Cuttings.) Sine 13x 8p, 
MGattings from the Piower, revised by Mr, A. W. Pl 


Pilgrim, 
‘Notes on the Geology of a tion of Bhutan, By GB. Pilgrim, pec. With 
aa logy of a por Map 
‘Tndin—Bhutan. Records Geol. Surv. Tudia $4 (1906): 81-36. Pilgrim. 
a ee By G. E. Pilgrim, msc. 
B.B.G. Gendve 45 (1908): 87-90. 


Guillarmod, 
Ms “ay Kengo, me be be a a dans V'Himalays du Sikhim 


28 (1906) : 201-228, 


‘Pearson. 
, Pearion, (With a Map, and a Profatory 
in the Light of close personal know- 
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Sanderson, 
Groat Britain London : Seeley & Co, 
1907 (1906) Seth x Oh Pe Ivete BO Mae aed Porte Price 54. Pro 


‘compilation, her the main faots of British pelations 
Uheaea meee ee Vogts ot Co ctwtoeaie rears aaa a 
‘Africa —Political, = 
Treaty Sie Nat, 100% Asreoment ton the Uae, Kingiom and he 
Independent State ‘ing the Agreement Browels, 
Ae sigan fhe Cont oe sire 1906, mdon, 10a Bt Size 9) x 6, 
Mioe Fournal, vol 21, p. 629. 
Afeloa—Politionl. Le Mouvement G. 28 (1906): 247-250. = 
L’Accord dae tncseh t= 9 mni 1906, 
Colony—Griqualand We x fohnson. 
oe T Gen. &. South Afrioa 9 (1906); a1-ao. neem 


Glacial Phouomena in Griqualand West. pate hirano ge =| 
‘With Plates. 


Reehot te Report of the Director of Irrigation for the 'wo Years ending 
Theater Ee Mripattor Once Colony, Size 13 x 8 pp, 86, Plane, Presented Pres Presented by 


peated 
to Khartoum. Life and Adventure on the Uppor Nile. ots B. Lloyd. 
‘a Preface by Victor Buxton. London: 'T, Fisher Unwin, 1 a Biss 9x 6 
xii, and $12. Map and Mluatrations, Price 109, 6d. net. 


hia {a not morely the acount of a ousney, bab tho pore Seceteend residenco 


among if the leee-known tribes of Western and Northern Ugands, about 
GntEis set conta 1 cucributes s good oak that is now, — 


Oro csion 8 Selentifqoe Couigo-Nil, Rémultats dee observations astronomiq 
ea offectudes sur pea oe 
iu Vendrolt § Sepwombro 1902 au Veniredi 14 Avril, 1905, 
TLomaire Gh, Slaw 13% 10, pp. 54. Map. Presented by 
Congo State, G. Te. 18 (1905-06); 216-224. 
Gounem Landet Nord for Lutiifloden (N. 9. £ Leopold IL. 89 1 Kongo) 
Dagbogmptognclser og officielle Rapporter. Af Otto J, Lund. Wath 
Congo State. Mouvement @, 28 (1906): 318-818, [Wanters) 
Souvenirs historiques, With Map. 
Congo State. “poserrarg G. 23 (1906) = 360-363. 
Tea Nord-Est de Etat tea du Congo (consldérés spéolaloment._ 
aa pine Yue orographiquo et géologique) 
 F Anthrop. I. prise 398-426. Torday and Joyce, 
rin the fathnography of the Be-Mbala. By ¥E, Torday and 'f. A. Joyce. 
With Map and 
‘Bast Africs. Scottish G. May. 22 (1906): 341-954. Eliot. 
‘From Mombass to Khartum: through Sn and down tho Nile. By Sir O. 
Eliot, £.c.01.4., ete. 


Anteba om lt alti 
en Dainelli ed O, Marit 


ricana. Studio critico, com Prefasione del 
- HE Voghern, 1906. Sigs Of x Of, pp. Xxx¥l nd 730, 
‘Discusses the resources and prospects of Erilron. 
2x2 
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‘Mexico—Maps. B. American G.8, 38 (1906): 281-287. ‘Merrill, 
Maps of Mexico. By ¥, J. H. Merrill. 
‘Deseribes the 11 100,000 map based on the nearly completed topographic sarvey. 
‘North America. Popular Sci. Monthly 68 (1906); 300-322, 
‘Tho Development of the Glacial Hypothesis in Amerion, By Dr, G. P, Merrill. 
ces Solance 23 (1906): 704-706. ‘Rill. 
ak Spc ph lhaphnge Heme Li an eh meen elie 


United Statos— Mississippi. ‘Franz, 
Die Kolonisation des Missiasip; eps heer nee? der franzisischen Horr- 
sehoft, Eine ic von Dr. Alexander ‘Leipaig : 
pacha. Size 9 X G, pp. xalv, nad 464. Map, Price 10m. Presented 


CENTRAL AND SOUTH AMERICA 


Argentine Republic. Globus 89 (1906); 213-220, 229-294, Frid, 
Eine Piloomayo-Reise in den Chaoo Central, You V. Frid. With Map and 


Tilwatrotions, 

Axgentine—Buenos Ayres. B.I.(. Aryontino 28 (Part 2): 43-87. a 
Geografia Argentina. Provincia de Buenos Aires: Regién de lus Slorma. 
Elina G. “Ass Correa Males 


Argostine—Patagonia. 1.4. Sc, 142 (1906); 1392-1394, Gnudry. 
“het Patagonie. Etude sur une portion da moude antarctique, Par Albert 


Rolivin— Andes. Appalachia 11 (1906) ; 05-110. Peok. 
Climbing Mount Sorats, By AnnieS Pock. With Illustrations, 


Int. Amerikanisten-Kongreas V4 Tag., 1904 (1906) = 619-658. 
‘Tho Chorotes Indians in tho Bolivian Chaco. By Count Erie von Roe, Zilue 


Boli NX 
K. Svenska Vetenshaps-A. Hundlinger 87 (1908): No. 4 (pp. 90). 
Ueber dio seperti des Turij ‘Siidamorika. 1 Mastodon Andinm Guy. 
‘Von Erland Nordenskidld. With Plates. 

Brazil. B.SR.Q. & Anvers 29, 1905 (1906); 421-464. . 
‘Les travaux de transformation de la ville de Rio de Janeiro et de omstraction du 
port. Pur F. A. Georlette. With Maps, 

Brazil. Int, Amerikanisten-Kongrese & Tag., 1904 (1906); 507-515. —‘Thoring. 
Weber das natirliche Vorkommen von Nephrit in Brasilien, Yon H. yon thering. 
‘Brazil—Amazon. Edmundson. 
aed Relations of tho Mauvas with the Dutch, 1606-1732. Rev. George 
(+Edmundson, [Brom the English Historical Review, April, 1906.) Size 10 x 6, 

PP: [25]. Presented by the Author. 

Central America. La G. 18 (1906): 482-486. 

A tmrers le Poten ot le Yucatan. Par Le Comte Maurice de Périgny. 

‘Chile—Strait of Magellan. Petermanns M. 62 (1906): 189-140, Stange. 
Die Erforechung der Magell P. Stange. With Map. 

‘On the work of the Chilinn navy during the past half-century. 
. Potre, 
, its People, ita Institutions, 
eee Resor bh ine Potre eae ER Stanford, 1906. Size 
ox BP. xii. and 352. Map and Illustrations, Price 88. Od. net. Prevented dy the 
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AUSTRALASIA AND PACIFIO ISLANDS, 


Australia—Transport. Deutsch. @. Blatter 90 (1906): 61-153. Gast. 
Zur Entwicklung der Verkebrswege des australischen Kontinents. Von M. Gast 
With Map. 

‘Midway Island. Bryan. 

Bernice Pauahi Bishop Museum, Director's Rep. 1905: 37-45. 
Report of a Visit to Midway Island. By W.A. Bryan. With Map. 
‘A short account of the island (more correctly islands) was given in the Journal, 

vol. 94, p. 228, 

New Guinea. Ts, K. Ned. Aard. Genoots. Amsterdam 88 (1906): 919-933. Herwerden. 
Een verkenningsreis der Zuidwestkust van Nieuw-Guinea, van straat Prinses 
Marianne tot Providentiaal-bank; dd. 23 April—8 Mei 1906. Door J. H. 
Hondius van Herwerden. With Map ‘and Mlustrations. 

‘New Guinea. ‘an der Meulen. 

Ts. EK. Ned. Aard. Genoots, Amsterdam 28 (1906): 72-738 
Ontdekkingen in Zuidelijk Nieuw-Guinea. Door J. C. Van der Mculen. 

Now Guinea. <7 
Parliament of the Commonwealth of Australia, 1905. British New Gui 
‘Annual Report for the year ending June 30, 1905. (Melbourne, 1905.] Size 
18 x 8$, pp. 80. 

New Guinea, 

Deutsch. Kolonialblatt 17 (1906) : 286-291, 313, 316-320, 845-850, 440-445, 484-492. 
Baining, Land und Leute. 





POLAR REGIONS. 


Antarotic. [Brown, Mossman, and Pirie.) 
The Voyage of tho Scotia. Being the Record of a Voyage of Exploration in 
‘Antarctic Seas. By threo of tho Staff. (RN. Rudmose Brown, R. C. Momman, 





and.J. H. Harvey Pirie] Edinburgh and London: W. Blackwood & Sone, 1906. 
Size 9x 6 pp. xxiv, and $76. Ma m ont Tilustrations, Price 2le. net. Presented 
by the Publishers, (To be review 


Antarotio. Scottish G. sa 28 (1906): 378-374. Bruce. 
The Area of Unknown Antarctic Regions compared with Australia, Unknown 
Arctic Regions, and British Isles. By W.8. Bruce. With Map. 


Antarotic. Z, Gletscherkunde 1 (1906): 61-65. 


Drygalski. 
Die Bewegung des antarktischon Inlandeiscs. Von E. von Drygeleki. With 
Ilustration. 


Antarctic—Exploration. ‘Lapparent. 
L'Epopée Antarctique. Par A. de Lapparent. (From the Journal des Sarants, 
Paris, 4° Annéo, 1906, Nos. 4-5, Avril- Mai) Size 11 x 9, pp. [25]. 

Antarotic—Graham’s Land. . Rd. 148 (1906): 178-180. Gourdon. 
Les roches microlitiques do la Terre de Graham recueillies par l’expédition antarc- 
tique du Dr. Charcot, Note de E. Gourdon. 

Greenland, G. Ts. 18 (1905-06): 195-199. Mylius-Erichsen. 


Plan til en dansk Skibs- og Slaedeekepedition til Grgnlands Nordostkyst. Af L. 
Mylius-Erichsen. 





MATHEMATICAL GEOGRAPHY. 


Cartography. Petermanns M. 88 (1906): 97-109. Eekert. 
Neue Entwitrfe fir Erdkarten. Von Dr. Max Eckert. With Diagrams. 

Suggests various new forms of map-projections, some of them bearing a general 
resemblance to those used by Ortelius and othere in the slxtecath century. ‘The mathe 
matical formule are fully worked out. 
Cartography—Projection. Petermanns M. 62 (1906): 92-94. Hamme. 

Bin neuer Vorschlag fiir den Netzontwurf topographischer Karten. Von Prof. Dr. 
¥. Hammer. 


Ascot of prietin by Horr F. J. Miller, which, however, is rather of 
theoretic interest than nil peel rtance. 
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Navigation—Instruments. 
ee die neuere Entwicklung der nautischon Instromente. Von Dr. E 
Sonderabdruck aus: “Deuteshe Moshaniker-Zeitung,' 


0 NE) 1) 
Sei: 2 Sree Size 10} x 8, pp, $1, IUuatrations. oa 


Surveying. C. Rd. 142 (1908); 1313-1315, ‘Laussodat, 
"er pe tentatives a fe at epee etre ohare 
PHYSICAL AND BIOLOGICAL GEOGRAPHY. 
Bio-geography. Science 28 (1906); 604-506. Ortmann, 
A Case of Laolation without “Barriers” By Dr. A. E. Ortmana, 
Climate—Snow-line, Vierteljuhrechrist Naturf. Ges, Zarich $1 (1906): 30-54. Brickner, 
Die Habe der ype eS Methode der Bestimmung der 
linic im allgemeinen. Yon E. Brickner. 
J. Geology 14 (11908): 816-856, 


Barrell, 
Relative geological importance of Continental, Littoral, and Marine Sedimentation, 
‘By J. Barrell. 


Erosion. 
~ Sur la mpidité de I’érosion torrentielle, Note do M. B A. Martel. 
Erosion, BS. Belge Geologic, Procee- Verb. 20 (1906): 86-01. 
Noto sur la valeur de 1'érosion souterraine par I'sotion des sources, Par Prof, H. 


O.B.A, So. 42 (1906) ; 1447-1449, Martel. 
‘Schardt. 


Erosion. BS. Belge Geologie, Procés-Verb. 20 (1006): 91-9). Van den Broeck, 
Contribution b l'étude de I'érosion chimique sontermine. Par E, Van den Broeck. 
Forests and Rainfall. Monthly Weather Ree. 94 (1906); 24-26. Hobbard, 

‘The relation of forests to rainfall. By the late W.F, Hubbard. With Map, 
‘Tho map embraces of the Pacific slope of the United States, and shows in a 
SE el tes reg between the diatribution of forests and the Hines of equal 


History, 
From tho Teo Age to the Prosont. By Prof, James Geikic, vm. 
History. B.S. Belge Geologie, Mém. 20 (1906): 28-43. 
‘asai de Comparaison enire Ia wtio glaviaizo du Profeasour A. Poackee les divisions 


— Quaternaire de la Belgique et du Nord de la France. 


Scottish G, Mag. 22 (1906): 397-407, Geikie. 
Rutot. 


Oole. 


By Grenville A: J. Cole, Sth efit. Loudon: C: 
pp. xvi nnd 482, Iustrations, Price 1 


‘One of the des Rpserys ‘ext-boclhs on ft that have appeared within recent 
years. It docs na however, greatly con geographer, ‘having to do rather with 
‘yooks, minerals, and foasils than wi ‘the atr atractural and morphologicul wide of geology. 


ANTHROPOGEOGRAPAY AND HISTORICAL GEOGRAPHY. 


a Klotz, 
Quuestiones Plinianwe raphicae "ecaei he! Klotz, (Quellen and Forsch- 
oo gg eee nee sites Geschichte naa aie vou W. 
11) Berlin: Weidmanngche Buel aedtag 160% 10 x 7, pp. 


Chalikiopoulos. 
Landachafts., \ b ‘ type phische Skizzen 
i 2104 % 7, pp. x 


ography, Gradmann 
Beziebungen zwischen Pflanzengvographio und Si¢dlungegesobichte. You B. 
Gradmann, 


Anthropogeography. - Kirchhoff. 
Man and Kerth, ‘The reciprocal relations and influences of Man and his environ- 
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NEW MAPS. 


By EB. A. REEVES, Mop Corator, B.G.8. 


BUROPE. 
‘Eagland and Wales. ‘Ordnance Survey. 
(oats er Ne Dirwober-asieel Big Co tuasicn Beste aU iesetees 
1 to SI, 1906. 
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(B. Stanford, London Agent.) 
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PHOTOGRAPHS, 
‘Ono hundred and sixty-five photographs of take Captain E. Barnardiston, 
xe in 0 Fron Capa Barston, i 
Barnaniiston socompaniad, ax geographical wurreyor, Onlonel Manitlt's 
Mion through Western China and. the valley, an account of which was 
‘en in the Geographieat Journal for June, 1905, taken 
series, ‘eX06] 
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BATHYMETRICAL SURVEY OF THE LOCHS OF SCOTLAND 
UNDER THE BINECTION OF 
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seaward edge of reef, 381 

Ne du Coin, Peros atoll, Chagos. Mr. 
F. Cooper at base of largo Mapon 
tree, on which Captain Moresby's 
initials were cut in 1837. .827 

Jacobin island, Salomon atoll, Chagos. 
Coral rock of seaward end, 317 

Noddies nesting on Siren island, Car- 
gadoa Carajos, 456 

Point Marianne, Diego Garcia atoll, 
Chagos. Salt water ewamps, 329 

Port Gland, Mahé, Seychelles, 464 

Praslin, Seychelles, “ Scored granite 
oliff, with coconuts below, 462 

St. Joseph atoll, Amirante group. 
Lagoon shore, showing remains of 
five beaches, 461 
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Indian ocean—continued. 
St Joseph atoll, Amirante group. 
‘View over the lagoon from east end, 


437 
South island, Farquhar, showing 
highest point of eand ridge, 455 
Tegamake island, Sslomon atoll, 
agos, Sandy ‘lagoon beach with 
tide party, 815 
rsia— 


Per 
Bandar Abbas from the sea, 431 
Darband-i-Giaour, slato formation, 571 
Kalét-i-Nédiri, Interior of, 573 
Kavir or salt ground in the Lut, 
Lalazér range from the sonth, 487 
‘Méhun shrine, 563 
-Farbéd to south of the Godér-i- 
Gishu, 445 
Mountain track, Typical, 435 
Palma and poplars at Bam, 443 
Ruins of supposed Nestorian convent at 
Khabis, 489 
Shrine of Sheikh Ahmad at Turbat-i- 
Sheikh-Jém, 5851 
‘Treasure house of Nadir Shéh, 575 
Seistan— 
‘Helmend river, above Band-i-Seistan, 
2u 


Helmand river at Kuhak, showing 
mouth of the Rod-i-Seisten and the 
Band-i-Seiatan weir, 213 

Mil-i-Kasimabad, 219 

Ramrod, Portion of ruins of, 223 

Rod-i-Seistan, 215 

Bains known es Tahl Das, near Bar-o- 
‘Tar, Viow of interior of, 385 

Ser-o-Tar ruins, outer line of walls, 
225 

Sar-o-Tar ruins, Portion of inner line 
of walls of, 394 

Terakun, Buins of, 221 
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Beistan—continued. | Smeroe volcano, Java— 
Typical moving sandhill (burkhan), Coster of, 623. 
387 
Wind scours in the Sor-Daghal tract Penandj 0» 617 
of Seistan, 838 / Mabameree¥ 


istan, View fr 
Winter camp of the Seistan mission , Smeroe from a position in nthe vicinity, 
near the Hamup, 339 |, 621 





Zahidan, Buine of citadel of, 217 | Summit of, 616 
arzica. 
Baringo district, East Africa— | Transvasl— 
oracles on Lake Baringo, 476 Ationn Pose Jobsnnispoort, Pisters- 
Njemps Kubwa: Fig trees under 
vrhich Joseph Thompson camped, sage of Flt "Pte, a8 as seen from below, 
rberton, 58 ~ 
Suk; Tabolay, Kamute, Sagwalan, 474 | Granite pan Je, Zoutpanaberg, Mu- 
‘Turkana chic 479, 480 on wiizies 61 ‘“ 
Purkana chiefs at Baringo, th veld mear edge of platesu at 
Turkana fighting men coming to camp ater Boren, 52 
to pay their respects, 475 Low-country landscape, swith typleal 
Tarkana, showing headdress, 473 anthill in foreground, 6 
Nyasa, Lake, Marks showing fall of, 642 Waterfull over edge of platens at Sabi, 
Ruwenzori— Lydenberg, 57 


Snow-peaks of, sketches and diagrams, 
44-49 J ficial i 





AMERIOA. : 
Alnska— Bolivia and Peru— 
Barnacles clinging to slate rock, 7 feet |  Ateahuaoa but, 124 
above present high tide, 34 ‘Ateahuaca woman and boy, 126 
Bryozoan remains (white) on the ele- | Cave at Corani, 119 
vated strand, 35 | Chulpa Pelechtoo valley, 113 


Depressed coast on southern shore of ey, 
Knight island, showing encroachment ‘  Grinding-stone from forests of Butaro, 
of beach in the forest, 85 

Blevated bench, 35 fect above present | Quichos Indians dancing at the Kester 
high tide, north of Point Funston, 38 | festivities with large feather orn 

Mor fault scarps on Gsonett nuna- ; ments in the form of une on their 
tak, 8 | _ heada, 110 

| 


Panaticl minor fault-lines on Gannett ' Quichue Indians from Santa Bosa, with 
nunatak, 37 high capa, 112 
Waye-cut beach, 18 fect above present ' Poru— 


high tide, on’ Disenchantment bay, 


Aporoma, Old gold washings of, 251 
near Haonke island, 32 ie Ciimaees 


Corapuns, Poak of, 24 






-swopt area, showing de Incahuassi, Ruins of, 260 
caused by carthquake water Inca ruins near Piseo,'260 
to level of 40 feet, 37 Indian houses near Lake Titicaca, 257 
GENERAL. 


Coast erosion: diagram sections, 488, 489 
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